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@ Xcel Energy 

Februan-1,2005 

Ms. Sharon Jaffess 
Remedial Response Branch, Region 5 
U.S. EPA (SR-6J) 
77 West Jackson Blvd. 
Chicago, IL 60604 

RE: Final RI/FS Work Plan: Ashland Lakefront Site; C E R C I ^ Docket No. V-W-04-C-764 

Dear Ms. Jaffess: 

In accordance with the Administrative Order on Consent (AOC), Xcel Energy submits for your 
:records the approved Final RI/FS Work Plan, the associated Field Sampling Plan (FSP), the Project 
Management Plan, the Quality Assurance Project Plan (QAPP) and the Health and Safety Plan 
^HASP), all dated February' 2005. Instrucdons to insert the attached hard copies in your existing 
binders, and delete the previously submitted draft secdons, are included in the attached table. Also 
enclosed is Xcel Energ)''s response to the conditions attached to your approval letter of December 
7, 2004. 

If you have any questions, please give me a call at 612-330-2928 or you may call David Trainor at 
608-442-5223. 

Sincerely, 

Jerr}^ C. Winslow 
Principal Environmental Engineer 

Enclosures (4) 

cc: ]amie Dunn, WDNR Project Manager, (w enclosures) 
Jennifer Lawton, NOAA, (w enclosures) 
Rae Ann Maday, Bad River Band of Lake Superior Chippewa, (w enclosures) 
Charlotte Dawn, Red Cliff Band of Lake Superior Chippewa, (w enclosures) 
Omprakash Patel, Weston Solutions, Inc., (w enclosures) 



FINAL SUBMITTAL (Page 1 of 3) 
RI/FS WORK PLAN (Rev 02), 
DATED FEBRUARY 1, 2005 

Ashland/NSP Lakefront Superfund Site - Ashland, Wisconsin 

ymtf 

Document 

RI/FS Work Plan 
Revision 02 

New 

Comment/Response 

Addendum Work Plan for 
Monitoring Well 
Abandonment and Well 
Replacement 

~ 

Remove 
Title Page and 
spine. 

~ 

-

Text 

Table 1 

Appendix E 
(Schedule) 

Replace With 
Insert title page and spine inside 
clear overlays on 3 ring binder. 
Insert Comment/Response Text at 
Beginning of Report 

Insert Work Plan Addendum 
behind Comment/Response Text 
before RI/FS title page 

Insert revised text 

Changes 
Updated date. 

— 

~ 

Revised all page headers; slight 
modifications to Sections 2.2, 
2.3, 3.1.5.1, 3.1.5.5 and 4.3.3.3 
to reflect recent findings; slight 
modifications to Sections 
4.3.3.4.2.4, 4.3.3.4.2.5 and 
4.3.4.4 regarding 
sediment/biota sample 
collection per USEPA 
comments 

I _* • j T u i ^ Updated number of background Insert revised Table 1 ^ , " 
samples 
Updated schedule; revised 

Insert revised Schedule in vapor probe installation; 
Appendix E. included well abandonment and 

replacement program. 
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FINAL SUBMITTAL (Page 2 of 3) 
FIELD SAMPLING PLAN (Rev 01) AND PROJECT MANAGEMENT PLAN (Rev 01), 

DATED FEBRUARY 1, 2005 
Ashland/NSP Lakefront Superfund Site - Ashland, Wisconsin 

Document Remove Replace With Changes 

Title Page and spine. Insert title page and spine inside clear 
overlays on 3 ring binder. 

Updated date. 

Text Insert revised text. 

Field Sampling Plan 
Table 1 Insert revised Table 1 

Appendbc A (SOPs) Insert revised SOPs in Appendix A 

Appendix B (Schedule) Insert revised schedule 

Revised all page headers; slight 
modifications to Section 2.1.2 addressing 
health and safety; updated Sections 2.5.2, 
2.5.5 and 2.5.5.3 regarding sediment 
sample collection per USEPA comments. 
Updated number of background samples 
Revised SOPs 230, 240, 250, 320, 330 and 
335, and added SOP 360. 
Updated schedule; revised vapor probe 
installation; included well abandonment 
and replacement program. 

Title Page and spine. Insert title page and spine inside clear 
overlays on 3 ring binder. 

Updated date. 

Text Insert revised text. 

Project Management Plan Appendix A (Data 
Management Plan) 

Appendix B (Resume) 

Appendix C (Schedule) 

Appendix D (List of 
Acronyms) 

Revised all page headers; slight 
modifications to Sections 4.3.2 regarding 
sediment/biota sample collection per 
USEPA comments; modifications to 
Section 5.0 (Schedule) and 6.1.2 (Project 
Director); modification to Figure 1. 

Insert revised Data Management Plan Revised SOP format per USEPA 
comments. 

Insert resume for Paul Sklar Revised SOP format per USEPA 
comments. 

Insert Revised Schedule 
Updated schedule; revised vapor probe 
installation; included well abandonment 
and replacement program. 

Insert Revised List of Acronyms 
Revised list to include acronyms not 
previously included in list. 



FINAL SUBMITTAL (Page 3 of 3) 
HEALTH AND SAFETY PLAN (Rev 01) 

AND QUALITY ASSURANCE PROJECT PLAN (REVISION 03) 
DATED FEBRUARY 1, 2005 

Ashland/NSP Lakefront Superfund Site - Ashland, Wisconsin 

Document 

Health and Safety 
Plan 

Quality Assurance 
Project Plan 

Remove 

Title Page and spine. 

Text 

Tide Page and spine. 

Text 

Table 5 

Table 8 

Figure 12 (Schedule) 

iA.ppendix A (QAPP Addendum) 

Replace With 
Insert title page and spine inside clear 
overlays on 3 ring binder. 

Insert Revised Text 

Insert title page and spine inside clear 
overlays on 3 ring binder. 

Insert Revised Text 

Insert revised Table 1 

Insert revised Table 8 

Insert Revised Schedule 

Changes 
Updated date. 

Revised all page headers; revised Sections 
9.0 and 13.0 to include OSHA training 
requirements for site visitors. 
Updated date. 

Revised all page headers; slight 
modifications to Sections 1.3 and 3.3 
regarding recent findings and 
sediment'biota sample collection per 
USEPA comments. 
Updated number of background samples 
Revised % recovery for mercury per 
USEPA comment. 
Updated schedule; revised vapor probe 
installation; included well abandonment 
and replacement program. 

Insert revised QAPP Addendum Revised SOPS per USEPA comments 
Appendix B (NLS SOPs) Insert revised SOPs Revised SOPS per USEPA comments 
. ,. ^ ,„„- „__ . Insert STL Chain of custody at end of 

Appendix C (STL SOPs) Appendix C. 
Revised SOPS per USEPA comments 



Table H-1 
NSPIAshland Lakefront Site 
Well Construction Summary 

w 

w 

WELL ID 

AW-1 

AW-2 

MW-01 

MW-01NET 

MW4>2NET 

MW-02ANET 

MW-02B NET 

MW-02AR 

MW-02BR 

MW-02C 

MW-02R 

MW-03 

MW.03NET 

MW-04 

MW-04A 

MW-04B 

MW-05 

MW-05A 

MW-05B 

MW-05C 

MW-06 

MW-06A 

MW-07A 

MW-07B 

MW-07R 

MW-08 

MW-08A 

MW-09 

MW-09A 

MW-09B 

MW-09C 

MW-10 

MW-10A 

MW-10B 

MW-11 

MW-13A 

MW-13B 

Top of Casing 
Elev (msl) 

_ 
_ 

634.18 

608.40 

608.23 

607.99 

608.50 

636.28 

636.24 

_ 
637.43 

637.83 

612.10 

641.03 

641.22 

640.98 

633.82 

633.72 

633.89 

634.33 

644.88 

644.79 

613.25 

_ 
_ 

634.42 

634.62 

637.98 

637.86 

638.02 

637.95 

638.20 

638.07 

638.00 

636.13 

635.94 

635.90 

Ground 
Surface Elev 

(msl) 

_ 
_ 

634.70 

605.57 

605.30 

60530 

605.30 

636.50 

636.50 

636.50 

636.50 

638.20 

609.47 

641.70 

641.70 

641.70 

634.30 

634.20 

634.30 

634.60 

645.20 

645.20 

612.60 

612.60 

612.60 

634.90 

634.90 

638.30 

638.34 

638.30 

638.30 

638.40 

638.30 

638.20 

636.50 

636.30 

636.30 

Water level 

measurement^ 

_ 
_ 

15.51 

7.11 

6.85 

_ 
_ 

21.11 

10.88 

10.02 

15.27 

2.77 

11.19 

5.06 

13.28 

16.05 

18.12 

19.74 

19.35 

9.32 

14.25 

19.46 

_ 
_ 

8.86 

3.53 

14.26 

4.26 

15.48 

1360 

15.50 

4.46 

14.12 

24.03 

6.76 

21.01 

2094 

Groundwater 

Elev (msl)' 

_ 
_ 

618.67 

601.29 

601.38 

_ 
_ 

615.17 

625.36 

_ 
622.16 

635.06 

600.91 

635.95 

627.94 

624.93 

615.70 

61398 

614.54 

625.01 

630.63 

625.33 

_ 
-
_ 

630.89 

62036 

633.72 

622.38 

624.42 

622.45 

63374 

62395 

61397 

629.37 

614.93 

614.96 

Depth to Top 
of Screen 

_ 
_ 

10.40 

6.90 

6.50 

47.60 

28.00 

40.00 

65.70 

192.00 

11.40 

4.21 

7.60 

4.50 

20.40 

47.30 

17.30 

31.00 

43.50 

70 70 

2.70 

41.60 

33.20 

52.80 

7.00 

5.50 

44.50 

4.80 

130.50 

106.00 

155.00 

4.48 

44.70 

30.00 

4.87 

40.00 

65.00 

Screen 
Length 

_ 
_ 
10.00 

10.00 

10.00 

5.00 

5.00 

5.00 

5.00 

5.0O 

10.00 

10.00 

10.00 

10.00 

5.00 

5.00 

10.00 

2.00 

5.00 

5.00 

15.00 

5.00 

5.00 

5.00 

1O00 

10.00 

5.00 

10.00 

5.00 

5.00 

5.00 

15.00 

5.00 

5.00 

10.00 

5C0 

500 

Total Well 
Depth (from 

TOC) 

_ 
_ 

20.40 

16.90 

16.50 

52.60 

33.00 

45.00 

70.50 

197.00 

2140 

14.21 

17.60 

14.50 

25.40 

52.30 

27.30 

33.00 

48.50 

75.70 

17.70 

46.80 

38.20 

57.80 

17.00 

15.50 

49.50 

14.80 

13550 

11O00 

160.00 

19.48 

49.70 

35.00 

14.87 

45.00 

70.00 

Well Type 

Potable 

Potable 

Monitoring 

Monitoring 

Monitoring 

Piezoineter 

Piezometer 

Piezoineter 

Piezometer 

Piezometer 

MonHoring 

Monitoring 

Monitoring 

Monitoring 

Piezometer 

Piezometer 

Monitoring 

Piezometer 

Piezometer 

Piezometer 

Monitoring 

Piezometer 

Piezometer 

Piezometer 

Monitoring 

Monitoring 

Piezooietef 

Monitoring 

Piezometer 

Piezometer 

Piezometer 

Monitoring 

Piezometer 

Piezometer 

Monitoring 

Piezometer 

Piezometer 

Location 

Kreher Pari; 

Kretier Parte 

Filled Ravine 

Kretier Pari< 

Kreher Parit 

Kretter Parti 

Kreher Parti 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Filled Ravine 

Filled Ravine 

Kreher Parii 

Riled Ravine 

Upper Bluff 

Upper Bluff 

Filled Ravine 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Filled Ravine 

Upper Bluff 

Kreher Parti 

Kreher Parti 

Kreher Parti 

Upper Bluff 

Upper Bluff 

Riled Ravine 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Aquifer 

Copper Falls 

Copper Falls 

Water Table 

Water Table 

Water Table 

Copper Falls 

Copper Falls 

Copper Falls 

Copper Falls 

Bedrock 

Water Table 

Water Table 

Water Table 

Water Table 

Copper Falls 

Copper Falls 

Water Table 

Copper Falls 

Copper Falls 

Copper Falls 

Water Table 

Copper Falls 

Copper Falls 

Copper Falls 

Water Table 

Water Table 

Copper Falls 

Water Table 

Copper Falls 

Copper Falls 

Copper Falls 

Water Table 

Copper Falls 

Copper Falls 

Water Table 

Copper Falls 

Copper Falls 

Artesian? 
(yes/no) 

ye* 

yes 

no 

no 

no 

yes 

yes 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

yes 

yes 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

<^210C U J ^ 
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Table H-1 
NSPIAshland Laltefront Site 
Well Construction Summary 

W E L L ID 

M W - 1 3 C 

M W - 1 3 D 

M W - 1 4 

M W - 1 5 

M W - 1 5 A 

M W - 1 5 B 

MW-16 

MW-17 

M W - 1 7 A 

M W - 1 8 A 

M W - 1 8 B 

M W - 1 9 A 

M W - 1 9 B 

M W - 2 0 A 

MW-21 A 

M W - 2 1 B 

M W - 2 2 A 

M W - 2 2 B 

M W - 2 3 A 

M W - 2 3 B 

M W - 2 4 

M W - 2 4 A 

M W - 2 5 

M W - 2 5 A 

M W - 2 6 

M W - 2 6 A 

T W - 9 

TW-11 

T W - 1 2 

TW-13 

P.24 

P.25 

P.26 

EW-1 

EW-2 

EW-3 

EW-4 

T o p o f C a s i n g 

E l e v (ms l ) 

636.11 

637.09 

639.15 

641.21 

641.44 

641.47 

642.20 

63388 

633.68 

63557 

635.52 

63676 

636.65 

64265 

637.82 

637.80 

638.34 

638.50 

_ 
_ 
_ 
_ 
_ 
_ 
_ 
_ 

608.84 

606.80 

60845 

635.72 

-
-
_ 

636 05 

637.50 

638.00 

636.24 

G r o u n d 

S u r f a c e E l e v 

(ms l ) 

636.80 

637.30 

639.70 

641.60 

641.94 

641.97 

642.50 

634.40 

634.40 

635.80 

635.80 

637.00 

637.00 

642.90 

637.82 

638.00 

638.80 

638.80 

_ 
-
_ 
_ 
_ 
_ 

606.29 

603.48 

606.03 

636.30 

-
-
-

636.70 

637.50 

638.00 

636.24 

W a t e r l eve l 

m e a s u r e m e n t ' 

11.31 

11.51 

3 6 3 

4.54 

14.59 

1661 

0.57 

2.33 

19.34 

20.53 

1335 

21.05 

11.23 

24.73 

21.61 

20.86 

1911 

1398 

_ 
_ 

2.78 

-
2.27 

_ 
3.25 

_ 
7 7 8 

5.63 

4 6 5 

4.09 

3 0 8 

2 2 7 

3.29 

-
-
-
-

G r o u n d w a t e r 

E lev ( m s l ) ' 

624.80 

625.58 

635.52 

636.67 

626.85 

624.86 

641.63 

631.55 

614.34 

61504 

622.17 

61571 

625.42 

617.92 

61621 

616.94 

61923 

624.52 

_ 
_ 
_ 
_ 
.. 
~ 
-
_ 

601.06 

601.17 

603.80 

631.63 

_ 
_ 
_ 
_ 
_ 
_ 
-

D e p t h t o T o p 

o f S c r e e n 

11 OOO 

134.20 

1.60 

4.50 

30.00 

4 9 2 0 

5.62 

7.08 

42.20 

27.05 

64.25 

35.20 

64.90 

2 6 8 0 

4 2 0 0 

50.00 

22.60 

49.50 

25.80 

4 5 9 0 

4.50 

46.00 

5 4 0 

45.00 

4.50 

55.00 

6.20 

7.30 

6.45 

9 0 0 

11.00 

1300 

12.00 

35.00 

50.00 

30.00 

9.00 

S c r e e n 

L e n g t h 

5 0 0 

5.00 

10.00 

10.00 

5.00 

5.00 

10.00 

10.00 

5 0 0 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

10.00 

5.00 

10.00 

5.00 

l a o o 

5 0 0 

10.00 

10.00 

10.00 

10.00 

1.00 

1.00 

1.00 

20.00 

20.00 

20.00 

20.00 

T o t a l W e l l 

D e p t h ( f r o m 

T O C ) 

115.00 

139.20 

14.50 

14.50 

35.00 

54.20 

1562 

17.08 

42.20 

44.80 

69.25 

45.20 

69.90 

31.80 

47.00 

55.00 

27.60 

54.50 

30.80 

50.90 

1450 

51.00 

15.40 

60.00 

14.50 

60.00 

16.20 

17.30 

16.45 

19.00 

12.00 

14.00 

13.00 

55.00 

70.00 

50.00 

29.00 

W e l l T y p e 

Piezometer 

Piezometer 

Monitoring 

Monitoring 

Piezometer 

Piezometer 

Monitoring 

Monitoring 

Piezometer 

Piezometer 

Piezometer 

Piezometer 

Piezometer 

Piezometer 

Piezometer 

Piezometer 

Piezometer 

Piezometer 

Piezometer 

Piezometer 

Monitoring 

Piezometer 

Monitoring 

Piezometer 

Moniloring 

Piezometer 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Piezometer 

Piezometer 

Piezometer 

Extraction 

Extraction 

Extraction 

Extraction 

L o c a t i o n 

Upper Bluff 

Upper Bluff 

Filled Ravine 

Filled Ravine 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Upper Bluff 

Kreher Parti 

Kreher Parli 

Kreher Park 

Kreher Parti 

Kreher Parti 

Kreher Parli 

Kreher Parti 

Kreher Parti 

Kreher Parti 

Kreher Parti 

Kreher Parti 

Filled Ravine 

Kreher Parii 

Kreher Parii 

Kreher Parli 

Upper Bluff 

Upper Bluff 

Upper Blufl 

Filled Ravine 

A q u i f e r 

Copper Falls 

Copper Falls 

Water Table 

Water Table 

Copper Falls 

Copper Falls 

Water Table 

Water Table 

Copper Falls 

Copper Falls 

Copper Falls 

Copper Falls 

Copper Falls 

Copper Falls 

Copper Falls 

Copper Falls 

Copper Falls 

Copper Falls 

Copper Falls 

Copper Falls 

Water Table 

Copper Falls 

Water Table 

Copper Falls 

Water Table 

Copper Falls 

Water Table 

Water Table 

Water Table 

Water Table 

Kreher Parti Fill 

Kreher Parti Fill 

Kreher Parti Fill 

Copper Falls 

Copper Falls 

Copper Falls 

Water Table 

A r t e s i a n ? 

( yes /no ) 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

yes 

yes 

no 

yes 

no 

yes 

no 

yes 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

r « 

Water levels rri'sasured on June 14, 2004. 
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a 

___ 

Q 

ID 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

Task Name 

Sign AOC (11/14/2003) 

WDNR/SEH Work Plan 

Technical Letter Report 

Technical Scoping Meeting 

Technical Scoping Meeting EPA Summary 

RI/FS Workplan Revision 01 

QAPP 

FSP 

HASP 

QMP 

DMP/PMP 

Agency Review of Plans 

Agency Comments on Plans 

Review and Revise Workplan and Planning Documents 

Meeting with Agency & Trustees 

Revise and Resubmit Plans 

Agency review 

Agency Approval (12/7/2004) 

Mobilization/Subcontractor Selection 

Conference Call to Discuss Approval Conditions 

Revise and Submit Errata Sheets and Workplan Addenda 

Approval of Workplan Addenda 

Monitoring Well Abandonment and Replacement 

Upland & Kreher Park Invest igat ion 

Surface Soil 

Soil Vapor Probe Installation 

Subsurface Soil (Geoprobe) 

Geophysics 

Test Pits 

Soi l Vapor Sampl ing 

Round 1 

Round 2 

Vapor In t rus ion Sampl ing 

Round 1 

Round 2 

Groundwater Sampl ing 

Round 1 

Round 2 

Round 3 

Round 4 

Wi ld l i fe Habitat Survey 

Wet land Survey and Funct ional Values Analysis 

Sediment Qual i ty Tr iad invest igat ion 

Reconnaisance Survey 

Sediment Quality Triad Sampling 

Laboratory Analysis 

UV Light Measurements 

Fish T issue Sample Col lect ion 

Laboratory Analysis 

Suface Water Sample Col lect ion 

Project: RIFS Schedule for WSB 
Date: Fri 1/28/05 

NSPW Task ^ s - l W f i V i M 

RI/FS Workplan, Rev. 02 
APPENDIX E 

Duration 

0 days 

0 days 

30 days 

1 day 

0 days 

30 days 

30 days 

30 days 

30 days 

30 days 

30 days 

160 days 

0 days 

40 days 

3 days 

21 days 

46 days 

Odays 

45 days 

1 day 

28 days 

0 days 

8 days 

422 days 

4 days 

4 days 

15 days 

5 days 

21 days 

152 days 

I d a y 

1 day 

152 days 

1 day 

1 day 

280 days 

t o d a y s 

t o d a y s 

t o d a y s 

t o d a y s 

5 days 

5 days 

193 days 

12 days 

120 days 

150 days 

5 days 

60 days 

90 days 

123 days 

Sep '03 
Sep 1 Oct 

Nov '03 
Nov 1 Dec 

Jan '04 ' Mar '04 ' Mav '04 
Jan ! Feb Mar Apr Mav Jun 

Jul '04 S 3eD '04 
Jul 1 Auo Sep 1 Oct 
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RESPONSE TO USEPA COMMENTS, DATED DECEMBER 7, 2004 
FOR THE RI/FS WORK PLAN (REVISION 02) AND QUALITY ASSURANCE 

PROJECT PLAN (REVISION 03) DATED OCTOBER 18, 2004 

Ashland/NSP Lakefront Superfund Site 
Ashland, Wisconsin 

This memorandum provides responses to the comments provided by USEPA in the Approval of 
tlie RI/FS Work Plan and the Quality Assurance Project Plan (QAPP) for the Ashland/NSP 
Lakefront Superfund Site ("Site"), Ashland, Wisconsin. The plans were issued to the USEPA in 
October 2004. 

USEPA Comment 1: Please note that this approval does not reflect EPA 's concurrence with all 
c'ata interpretation statements expressed in the Work Plan. The purpose ofthe Work Plan is to 
identify the tasks necessary to complete the RI/FS. The Work Plan also provides a summary of 
previous data and interpretations of that data, setting up a working conceptual site model, which 
I as helped establish data gaps and the requirements for completing an RI/FS at this Site. By 
approval of this Work Plan, EPA is not approving all ofthe language concerning interpretation 
of previous data (for example, EPA does not agree that the Miller Creek Formation is a 
c omplete hydrologic barrier and until additional data is collected, the Agency does not reach the 
same conclusion; that the Copper Falls Formation and the contamination within it, is completely 
separate from the surface fill or the surface -water). To be clear, while the Agency is in 
agreement with many conclusions Xcel Energy has derived from examining the pre-existing data 
set, and accepts the current conceptual site model as a good basis to start from, final conclusions 
conceming the Site expressed in this version of the Work Plan should be viewed as plausible 
scientific assumptions that will either be proven out, or shown to be inaccurate, as part of this 
rew data collection effort. 

Response to Comment 1; Information collected in the Remedial Investigation will be used to 
refine the conceptual site model. 

USEPA Comment 2: Smelt is mentioned in various places within the report as a targeted 
species for use in the risk assessment work. As previously instructed by EPA, smelt is not an 
cppropriate target species for evaluation in a standard risk assessment program for numerous 
reasons such as its limited time at the Site. Its use must he carefully qualified and quantified. 
Based on previously collected information, it appears that smelt may in fact be impacted by high 
levels of contaminants during a fishing event within the impacted inlet (because of slicks caused 
In the water column, PAHs that adhere to angler's nets, some behavior of the smelt, etc.). In 
addition to the target species identified by our partners at NOAA, the Bad River Band, and the 
Red Cliff Band, smelt results can be considered in our work. However, the smelt results must not 
be integrated into site averages. More discussion on this topic, and agreements concerning how 
ihe data is to be interpreted can be made once we complete the field program and begin the data 
evaluation program. 
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RESPONSE TO USEPA COMMENTS, DATED DECEMBER 7, 2004 
FOR THE RI/FS WORK PLAN (REVISION 02) AND QUALITY ASSURANCE 

PROJECT PLAN (REVISION 03) DATED OCTOBER 18, 2004 

Ashland/NSP Lakefront Superfund Site 
Ashland, Wisconsin 

Response to Comment 2: NSPW included smelt in the RI/FS work plan at the request of 
WDNR and other Trustees. We are aware, however, that smelt spend a limited time in the 
impacted area and will qualify the results accordingly. 

NSPW has proposed in the RI/FS work plan (Section 4.3.3.4.5.1) that an additional two species 
^vill be targeted for collection of fish tissue to support the human health and ecological risk 
t ssessment. We are awaiting final direction from EPA which species these should be. 

USEPA Comment 3: Clarification concerning sediment and benthic organism sampling and 
data interpretation. 

i 4 additional sediment sampling locations for chemistry data, and 8 additional co-located 
sediment/benthic invertebrate sampling locations have been agreed to. The exact locations will 
he determined in the field (though they have been tentatively identified on maps within this Work 
Plan). The co-located sampling stations will be used to help in our understanding of 
contaminant uptake by organisms. Though, the other 14 sampling locations, in addition to the 8 
tnad locations, as well as previous data, will still be used in the analysis of extent of 
contamination, and risks to human health and the environment. It is our premise that co-located 
samples/use of a triad methodology will help reduce the uncertainty in the data interpretation, 
especially with regards to contaminated sediment impact on the environment. 

'Che Work Plan defines some statistical methods for data analysis and interpretation ofthe data 
that appear to be consistent with EPA guidelines and serves as a good outline for how Xcel will 
interpret the data. However, please be advised that the Agency will work with Xcel in a 
proactive manner to help in data interpretation and ensure that all Agency guidance in followed. 
^Vhere Xcel proposes a methodology that is not addressed in EPA policy or gtndance, EPA 
expects that such a methodology is a peer-reviewed method accepted within the academic 
community. 

With regards to sediment sample substrates, it is our hope that once in the field, we will be able 
19 fmd enough sampling locations (statistically valid) that provide us with adequate information 
io assess the system within a clean wood substrate and a clean geologic substrate, as well as 
'̂ vithin a contaminated wood substrate and contaminated sediment (no wood) substrate, as well 
CS gradients between the two. As discussed an agreed to at our technical meeting, we believe 
that 8 such locations will be adequate. Please be advised that if necessary, either EPA or Xcel 
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RESPONSE TO USEPA COMMENTS, DATED DECEMBER 7, 2004 
FOR THE RLTS WORK PLAN (REVISION 02) AND QUALITY ASSURANCE 

PROJECT PLAN (REVISION 03) DATED OCTOBER 18, 2004 

Ashlan(i/NSP Lakefront Superfund Site 
Ashland, Wisconsin 

.may request a field modification to the sample number, depending upon what is found at the 
reconnaissance. 

Response to Comment 3: USEPA's understanding of the number of additional sediment 
i-amples and Sediment Quality Triad stations is correct. There will be 14 additional sediment 
ifampling stations where sediment chemistry will be measured and eight Sediment Quality Triad 
ijtations where sediment chemistry, sediment toxicity and benthic community data will be 
roeasured. In addition there will be four Sediment Quality Triad reference stations where 
i-ediment chemistry, sediment toxicity and benthic community data will be measured. 

NSPW acknowledges that any statistical methodology used in interpreting environmental data 
raust be consistent with USEPA guidance. 

It is also NSPW's objective to identify wood debris and sand substrate for the site and for 
reference stations. 

USEPA Comment 4: Please revise the sediment sampling of the bioactive zone to extend down 
lo 15 centimeters (as opposed to 10 centimeters). This will enable comparison of present day 
i:'ata with data collected previously. 

Response to Comment 4; This has been revised. See SOPs 240 and 250. 

USEPA Comment 5: Please revise the type of sieve to be used in the benthic community study 
fiom a 500-micron mesh screen to a 250 micron mesh screen. This will make this work 
consistent with WDNR field sampling protocols (and enable some comparison of present day 
data to previously collected data). 

Response to Comment 5; This has been revised. See SOP 240. 

USEPA Comment 6: If UV affects are seen at the 4 foot depth location, we will assume that 
.'.here are certainly greater effects in the shallower zones. Otherwise, additional samples should 
he located closer to the shoreline. 

Response to Comment 6; NSPW agrees that if effects to bioassay organisms are noted at a four 
loot depth, greater effects are likely at shallower depths 
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RESPONSE TO USEPA COMMENTS, DATED DECEMBER 7, 2004 
FOR THE RI/FS WORK PLAN (REVISION 02) AND QUALITY ASSURANCE 

PROJECT PLAN (REVISION 03) DATED OCTOBER 18, 2004 

Ashland/NSP Lakefront Superfiind Site 
Ashland, Wisconsin 

USEPA Comment 7: Please revise the test organism holding times. Instead of 20 or more days 
in an oxygenated, flow through system, EPA requires that the sediment be placed in the test 
chambers one day prior to the testing, letting the sediment stand overnight to equilibrate, and 
then adding the test organisms the next day to initiate the testing. A static renewal system is a 
better model of a lake system than a flow through system (which would be more comparable to a 
river). 

Response to Comment 7: Organisms holding times will be revised to one day. 

'"he EPA Bioassay Guidance {U.S. EPA. 2000. Methods for Measuring the Toxicity and 
Bioaccumulation of Sediment-associated Contaminants with Freshwater Invertebrates. EPA 600/R-
99/064) indicates water renewal is once every 12-h with either manual or flow through 

USEPA Comment 8: Better reference locations would include samples that are absolutely 
outside the zone of influence of PAHs and coal dust. Reference locations should therefore be 
selected away from the coal/ore docks and marina. In addition to samples that may reflect 
marina and coal dock contaminants ("commercial background"), additional locations should be 
selected as the reference areas that are not contaminated by any PAHs. All such data will be 
taken into account when establishing possible clean up criteria. 

Itesponse to Comment 8; As indicated in the RI/FS work plan the criteria for selection of 
reference locations includes the following: 

• Reference area sediments are historically uncontaminated by COPCs from the Site; 
• The chemical composition ofthe sediments (i.e., total organic carbon, depth of oxidation-

reduction potential layer, etc.) other than the presence of Site COPCs is expected to be 
similar to that found at the Site; 

• Substrate characteristics in the reference locations encompass the range of substrate 
characteristics found in the Bay sediments (this includes presence of wood waste); and, 

• Flow dynamics, depth and sedimentation regimes are similar to those in the study area. 

"hese stations would be outside the zone of influence of PAHs from the site but may have PAHs 
or other ubiquitously distributed contaminants at elevated levels. The ideal reference site would 

' Note that it is possible that contaminants from other sources that are ubiquitously distributed in the near shore area 
may be present. 
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RESPONSE TO USEPA COMMENTS, DATED DECEMBER 7, 2004 
FOR THE RI/FS WORK PLAN (REVISION 02) AND QUALITY ASSURANCE 

PROJECT PLAN (REVISION 03) DATED OCTOBER 18, 2004 

Ashland/NSP Lakefront Superfund Site 
Ashland, Wisconsin 

have all the conditions, including industry and municipal impacts, that are present in the Site 
<irea, but without any contaminants from an MGP plant or wood treatment residuals. 

USEPA Comment 9: Fish tissue sampling - Final sampling program and species to be 
determined based on additional information to be provided. EPA 's preference is to ensure that 
.'.he species collected represent each trophic level (e.g., benthic feeders, top-order predators, etc). 
Depending upon the time-frame, different species will be available for sampling. Also, it is 
important to ensure that species that are consumed by subsistence anglers, as well as sport 
anglers are sampled. The Bad River Band of the Lake Superior Chippewa and the Red Cliff 
Band of the Lake Superior Chippewa will be asked to provide additional input into the fish 
.sampling program to ensure that the species important to their treaty rights and to their 
s ubsistence anglers are addressed by the sampling program. Based on that knowledge, EPA 
may require an additional sampling program in the winter (depending upon the spring/summer 
.sampling results). Please revise the work plan to allow such flexibility and to provide for 
flexibility in the field. 

Response to Comment 9: NSPW has proposed in the RI/FS work plan that two species, in 
addition to smelt, will be targeted for collection of fish tissue to support the human health and 
<!Cological risk assessment. We are awaiting final direction from EPA on which species should 
be targeted. Once targeted fish species are agreed upon, NSPW will re-evaluate the schedule for 
collecting them. It may be necessary to extend the schedule or schedule collection during the 
winter months. 

USEPA Comment 10: Clarifications needed on UV light work/fish larvae bioassays: 

.[. yf'ljat is the purpose of adding leaf detritus; Make it more natural so that photonegative 
responses can occur. It is a replicated test. 

B. Provide a nepheloid zone definition and better description ofthe placement ofthe sensor. 

C. Include UVB exposure along with UVA exposure (since UVB is discussed in SOPs but not in 
y,eneral work plan). 

D. Field measurements have to assume the fish will be moving within various depths and will 
not be confined to a small zone over a bottom nepheloid zone, and so measurements at 
incremental depths would make sense; 
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FOR THE RI/FS WORK PLAN (REVISION 02) AND QUALITY ASSURANCE 

PROJECT PLAN (REVISION 03) DATED OCTOBER 18, 2004 
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E. In addition to UV testing at marginal or no toxicity locations, wotddn 't UV testing at 
moderate toxicity locations provide a complete data set? This would help with deflning potential 
cleanup goals for the range of contaminated areas (highly contaminated, moderately 
contaminated, marginally contaminated). 

rF. Wotddn 't water accommodated fraction (WAF) of the coal tar oils and residuals prepared 
from the bottom substrates, rather than exposure in water over substrates be more representative 
of field conditions and more similar to the substrate elutriate exposures conducted in previous 
'ivorkfor comparison? 

G. Previous bioassays used a 3:1 ratio for sediment: water. How was 5:1 derived and where has 
it been used before? 

Response to Comment 10; 

A. Leaf detritus is being added to one of the replicates of the UV bioassay with Hyalella azteca 
to make bioassay conditions more like the real world. Organisms with negative phototactic 
responses can "hide" under the leaf litter. The other replicate will not have the leaf litter. 

B. The nepheloid layer is the particle and detritus-rich transition zone between water column and 
sediment bed at the sediment-water interface. As indicated in SOP 320, "At least 2-days prior to 
the commencement of UV measurements, the sensor will be placed in the sediment with the 
Teflon discs level with the sediment surface (i.e., 2 cm deep into the sediment') [emphasis 
iidded]. The sensor shall be attached to a weighted anchoring devise and marked with a buoy." 
imd, "If the sensor can be placed in the sediment so that the sensor top is flush with the sediment. 
I emphasis added] this will provide the most accurate estimate of the UV dose that epibenthic 
i ivertebrates will normally receive. The sensor cable may be attached to the station marker so 
tiiat readings can be taken the following moming without disturbing the nepheloid layer." 

C. It is discussed in Section 4.3.3.4.4.5 UV Light Measurements that, 'XJV light will be 
measured at two sediment locations at the Site on two different days with variable sunshine. UV 
light will be measured using MAC AM UV-103 ip67 (or equivalent) broad-band radiometer 
(BBR) with submersible sensors (SOP 320). The BBR will measure radiation intensity at two 
bandwidths. 328-402 nm (UVA) and 276-344 nm (UVB)[emphasis added] using separate 
liensors connected to the radiometer via coaxial cable. This data will be recorded through a data 
bgger." 
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D. As indicated in SOP 320, "This radiometric data collection SOP involves the measurement of 
;-olar radiation at the sediment-water interface, six inches above the sediment, 2 feet below the 
^vater surface, and at the surface ofthe water of three specific wavebands of radiation, the UVB, 
UVA, and visible. 

ll. NSPW has revised the protocol for UV tests to include stations that exhibit moderate toxicity 
under normal laboratory light (Section 4.3.3.4.4.1 and SOP 330). 

r . Since the sediments that are targeted for evaluation fall in the range of 0 to 300 ppm total 
PAHs, NSPW doesn't believe that water accommodated fraction (WAF) ofthe coal tar oils and 
residuals prepared from the bottom substrates is more representative of filed conditions. 

(j. The protocol for the larval fish bioassay (SOP 335) has been revised to reflect that 100 mL of 
composited sediment and 175mL will be added to each 300 mL bioassay vessel. This was as it 
was stated in the RI/FS work plan. 

USEPA Comment 11: Treatability Studies 

'.Che proposed schedule within this work plan assumes that a treatability study decision will not 
he made until after a Feasibility Study is completed. The approval of this work plan does not 
r/iean that this part ofthe schedule is "approved. " While the treatability study portion ofthe 
\^ork is left as an option, and it is provided with a task number (task number 6) for ease in the 
AOC/SOW, EPA or Xcel Energy may determine that treatability studies are necessary, at any 
time in the process. Please note that EPA will make a decision concerning the need for 
t'-eatability studies as RI field work progresses, or sooner. At this time, it is clear that we should 
ct least consider the potential universe for treatment, in-situ and ex-situ. Various avenues exist 
for exploring treatability options and we should begin discussions about them as soon as 
possible. 

Response to Comment 11: NSPW will work with USEPA at any time the Agency believes 
i:reatability studies should be initiated. 

7 of 13 



RESPONSE TO USEPA COMMENTS, DATED DECEMBER 7, 2004 
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USEPA Comment 12: QAPP 

USEPA Comment: Page 7-3. Paragraph 7.1.4 Data Validation. Please explain how the data 
review and verification will be organized in this project to meet the Superfund requirements 
(oage 60 of 68 Alnstniction on the preparation of a Superfund Division Quality Assurance 
Project Plan: a 100% laboratory data validation must be performed by an entity independent of 
the laboratory. 

FLesponse to Comment: Data review and verification (i.e., 100 percent data validation per 
Superfiind requirements) will be performed by an independent data validation group in 
accordance with modification of procedures outlined in the USEPA National Functional 
<;iuidelines . The modifications are designed to provide appropriate comparison to the methods 
]:erformed (SW846) and the determination of the usability of the data. The data validation will 
l:e provided by Environmental Data Services, Inc. (EDS), Concord, New Hampshire; URS 
Corporation (URS), Cleveland, Ohio; or URS, Chicago, Illinois. The data review and verification 
jrrocess will be organized as follows: 1) One of the aforementioned organizations will receive 
t le hardcopy analytical and will perform data validation in accordance with procedures specified 
i l Sections 7.1.4, 7.3.2, and 7.3.3 ofthe QAPP; 2) the electronic data deliverable (EDO) will be 
edited to show the addition of data qualifiers or revision of the results based on sampling and/or 
analj'tical errors, or comparisons to data validation criteria; 3) a Data Validation Report (DVR) 
v/ill be prepared by the same organization to describe the limitations on the use of the project 
data (e.g., rejected data) that do not meet quality objectives; 4) the DVR and EDO will be 
j:rovided to the project manager and team who will only use validated data in the evaluation of 
Ji ite conditions; and 5) the DVRs will be reviewed and used in the preparation of the Data 
/assessment Report (DAR). The DAR will summarize the results of the evaluation of the data 
v/ith respect to the selected Data Quality Indicators (precision, accuracy/bias, representativeness, 
sensitivity, completeness, and comparability) for the project. The DAR will be provided along 
>vith the DVRs and the final EDDs in the appropriate investigative reports as appendices. 

USEPA Comment: Table 8. Please correct the typo in the % recovery column for the Mercury in 
soil analyses. 

United States Environmental Protection Agency. USEPA Contract Laboratory Program National Functional 
Guidelines for Organic Data Review. EPA-540/R-99-008, October 1999 and USEPA Contract Laboratory 
Program National Functional Guidelines for Inorganic Data Review. EPA-540/R-01-008. July 2002. 
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Response to Comment: The values presented in the %recovery column for matrix spike/matrix 
sipike duplicate (MS/MSD) soil analyses are not in error per communication with the laboratory, 
["Northern Lake Services, Inc. (NLS). The limits presented in Table 8 (10 to 180 percent) are 
; tatistically-derived by NLS from analysis of soil samples processed by the laboratory over the 
last year. Recent updates to the limits also show similar accuracy statements for mercury in a 
rolid matrix (0 to 162 percent). Since the new limits are still wider than normally would be 
expected for this parameter. Excel will modify the QC limits for this project to 50 to 150 percent, 
" '̂hese new limits, or project-specific limits for mercury will be used to assess the quality of data 
during the data validation process only. NLS will continue to perform the sample analyses in 
accordance with their SOPs using their statistically-derived limits and perform corrective action 
(e.g., re-analysis), as needed. If %recoveries for MS/MSD analyses on soil samples from this 
project are outside of the project-specific limits, the data validation process will qualify the 
results as estimated ("J" qualifier appended to the result) to indicate that the data are usable but 
\ifith caution, or the data may be rejected ("R" qualifier appended to result) to indicate that the 
data are not usable for quantitative purposes. The DVR will also clearly narrate the specific 
reasons for any data qualification. 

USEPA Comment: Please include a comprehensive list of each SOP (a table of contents for the 
SOPs, laboratory specific) so that it is clear what SOPs are included and which SOP applies to 
specific labs. 

Response to Comment: SOPs for analytical measurements that will be performed by Woods 
Hole Group Environmental Laboratory are attached to the Quality Assurance Project Plan 
."addendum for Hydrocarbon Characterization. These are listed in the table of contents of that 
cocuraent, included in Appendix A ofthe QAPP. A table of contents page has been added to the 
beginning of Appendix B to identify the NLS control documents for this project. 

USEPA Comment: Chain-of-Custody forms from the STL lab should be submitted. 

Response to Comment: The STL (Knoxville, TN) chain-of-custody form has been included at the 
end of Appendix C. 

USEPA Comment: Please reorganize the presentations ofthe SOPs for the NLS SOP Manual. 
Make SOPs accessibly for everyone's convenience. The Document Control Format (DCF) could 
he used for each SOP or at least individually paginate each SOP. 
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Response to Comment: The NLS SOPs have been modified to show the DCF at the top of each 
page. However, rather than provide all information in the right-hand comer per USEPA 
!)uperfund Division QAPP guidance (page 8 of 68), project information is listed in both comers 
of the header. The left side shows the document title, Site location, and document version 
number. The right side shows the laboratory SOP identification number, the SOP title, and the 
date of revision. All pertinent information has been provided. The NLS SOPs are included in 
Appendix B. 

USEPA Comment: QAPP Addendum. Section 4.1 Sample preparation for Organic Analytes: 
.i^lease provide documentation illustrating superiority of your preferred preparation analytical 
method. 

Response: 

The proposed sample preparation method—based upon extended-time shaker table techniques— 
is particularly useful for sediments. This preparation method (a) optimizes the extraction 
efficiency because of the extended contact of the solvent with the sediment matrix, and (b) 
provides specific cleanup steps to remove biogenic material and sulftir that are peculiar to 
sediment. Recent laboratory performance data for multiple sample delivery groups (SDGS) from 
the analysis of sediments and soils using these methods can be provided upon request. 

The method for the preparation of sediments for analysis of semi-volatile organic compounds is a 
shaker table solvent extraction technique developed by the National Oceanic and Atmospheric 
.'Vdministration (NOAA). It was codified as part of the performance-based methods of trace 
level analysis of sediments and biota as part of the Agency's National Status and Trends 
Program (NOAA, 1993a, NOAA, 1998). These same methods of analysis have been adopted by 
the USEPA Environmental Assessment and Monitoring Program (EMAP; USEPA, 1992), and 
USEPA's Mid-Atlantic Integrated Assessment (MAIA) program (USEPA 2002) for sensitive 
;-ediment assessment programs. 

Data quality objectives (DQOs) for these sample preparation methods for the analysis of PAH, 
()esticides, and PCBs in sediment are discussed in NOAA (1993b). In addition to these 
performance-based guidance documents, numerous publications have documented the efficacy of 
these sample preparation methods for analysis of sediments (e.g. MacLeod et al., 1985; Boehm, 

983; Sauer and Boehm, 1995). The National Institute of Testing and Standards (NIST) 
collaborated with NOAA establishing DQOs and tracked method performance for the NS&T 
analytical methods (Cantillo and Lauenstein, 1998). Specifically, NIST tracks accuracy, 
precision, method detection limits, and surrogate recoveries for analyses of sediment and tissues 
using the sample preparation and analysis methods proposed herein. A series of documents have 
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heen produced by NIST describing the results of NS&T inter-comparison and data quality inter-
calibration exercises (Cantillo and Parris, 1993; Cantillo, 1995; Parris et al., 1998). These 
provide the basis for the performance of the sample preparation methodology offered in this 
l̂ JAPP Addendum, which will be implemented in conjunction with the DQOs established in 
Section 4.5 of this Work Plan. 
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Analytical SOPs should be written and formatted in accordance with Guidance for Preparation 
of Standard Operating Procedures for Quality-Related Documents. (EPA QA/G-6). In addition 
to a detailed step by step description of the procedure, all SOPs must specify appropriate QA 
c hecks and samples with explicit concentration and frequency requirements for preparation and 
i.nalysis, QC acceptance limits and required corrective actions for each step ofthe procedure. 

Response to Comment: The QAPP Addendum, located in Appendix A, identifies the quality 
assurance program for hydrocarbon characterization and provides the laboratory-specific SOPs. 
The laboratory-specific SOPs, developed by the Woods Hole Group Analytical Laboratories, 
lave been added as attachments to this Appendix. These SOPs clearly define all analytical 
]:rocedures for the characterization work. Per USEPA request, the DCF used on each SOP is 
I isted in the document table of contents. 

USEPA Comment: QAPP Addendum: A Document Control Format (DCF) should be used to 
individually paginate each QAPP element to facilitate revisions as well as ensure that no pages 
c, re missing. The DCF to be placed in the upper right-hand corner of each page and should 
iiclude: Project name, QAPP, FSP or Work Plan, revision number, revision date, 
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.'•ection/element and page number (Page 9 of 68 of the Instruction on the preparation of a 
superfund Division Quality Assurance Project Plan, 2000). 

Response to Comment: The QAPP Addendum, located in Appendix A, has been updated to show 
Ihe DCF in the header ofthe document per USEPA request 

^ l i ^ 
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LOAEL Lowest Observed Adverse Effects Level 
LOIiC Lowest Observed Effects Concentration 
LSDP Lake Superior District Power 
LNAPL Light Non -aqueous Phase Liquid 
mg/kg milligram/kilogram 
mg/L milligram/liter 
MCL Maximum Contaminant Level 
MDD Minimum Detectable Difference 
MDL Maximum Detection Limit 
MGP Manufactured Gas Plant 
MSA Mid-States Associates, Inc. 
MS ̂  Mean Sea Level 
MVUE Minimal Variance Unbiased Estimate 
NA?L Non Aqueous Phase Liquid 
NCP National Oil and Hazardous Substance Pollution Contingency Plan 
NET Northem Environmental Technologies, Inc. 
NLS Northem Lake Service, Inc. 
NO.\A National Oceanic and Atmospheric Administration 
NOAEL No Observed Adverse Effects Level 
NO £C No Observed Effects Concentrations 
NPL National Priorities List 
NRDA Natural Resource Damage Assessment 
NSE No Standard Established 
NSP Northem States Power Company 
0&N4 Operation and Maintenance 
OMM Operations Maintenance and Monitoring 
ORNL Oak Ridge National Lab 
OSĈ  On Scene Coordinator 
OSWER Office of Solid Waste and Emergency Response 
PAH Polycyclic Aromatic Hydrocarbons 
PAL Preventive Action Limit per Wisconsin Administrative Code ch. NR 140 
PE Professional Engineer 
PEL Probable Effects Level 
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PG Professional Geologist 
PID Photo-ionization Detector 
PM P Project Management Plan 
PPI:! Personal Protective Equipment 
PQL Practical Quantitation Limit 
PR(j Preliminary Remediation Goal 
PRI' Potential Responsible Party 
PVOCs Petroleum Volatile Organic Compounds 
QA PP Quality Assurance Project Plan 
RAGS Risk Assessment Guide for Superfund Sites 
RAOR Remedial Action Options Report 
RBliC Risk Based Screening Concentrations 
RCL ch NR 720 Residual Contaminant Level 
RfC Reference Concentrations 
Rf[j Reference Dose 
RI Remedial Investigation 
RL Reporting Limits 
RME Reasonable Maximum Exposure 
ROC Receptors of Concem 
ROD Record of Decision 
RPM Regional Project Manager 
SEH Short Elliott Hendrickson Inc. 
SO\l\ Sigurd Olsen Environmental Institute 
SOW Scope of Work 
SSL Soil Screening Level 
STL Severn Trent Laboratories, Inc. 
SVii Soil Vapor Extraction 
SVOC Semi-volatile Organic Compounds 
SQÎ  Sample Quantitation Limit 
TIC Tentatively Identified Compounds 
TO^P Toxicity Characteristic Leaching Procedure 
TLR Technical Letter Report 
TOC Total Organic Carbon 
TOSC Technical Outreach Service for Communities 
TP.'̂ H Total Polycyclic Aromatic Hydrocarbons 
TRY Toxicological Reference Values 
TS(^A Toxic Substances Control Act 
TSS Total Suspended Solids 
UCL Upper Control Limit 
Ug/kg microgram/kilogram 
|xg/l microgram/liter 
URS URS Corporation 
US EPA United States Environmental Protection Agency 
USGS United States Geological Survey 
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U '̂̂  ultraviolet 
VOC Volatile Organic Compound 
WAC Wisconsin Administrate Code 
W(X Wisconsin Central Limited 
WDNR Wisconsin Department of Natural Resources 
WI'DES Wisconsin Pollution Discharge Elimination System 
WWTP Waste Water Treatment Plant 
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3. Define the surface water impacts from the sediment contamination (e.g., the potential for 

dissolved phase transport from the contaminated sediments into the water column) as well as any 

other impacts to surface water from potential migration from ground water into the surface water 

or fiom mnoff from the surface soils. 

4. L'efine the horizontal and vertical extent of the coal tar^ and other contaminants in the surface 

and subsurface soils. 

In a ddition, this Work Plan outlines the process for: 

1. Revision of the existing conceptual site model pursuant to information derived from the 

upcoming field work; 

2. Revision of the existing baseline human health and ecological risk assessments pursuant 

to the data from the upcoming field work; 

3. Preparation of a Remedial Investigation Report which utilizes preexisting data and the 

data collected as part of this Work Plan; 

4. Preparation of the following: Remedial Action Objectives Technical Memorandum; 

Altematives Screening Technical Memorandum; Comparative Analysis Technical 

Memorandum; and Feasibility Study Report; 

This Work Plan also includes review of previous treatability study work and anticipates the 

potential performance of additional treatability study work, if EPA deems such work necessary. 

^ b ^ 

" Foi purposes of this document, "coal tar" is described as the primary contaminant source at the Ashland/NSP 
Lake from Site. This term is used generically to include MGP tar residuals, wood treatment residuals and any other 
orga[iically derived contaminant sources associated with the site. 
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2.0 SITE BACKGROUND AND SETTING 

2.1 SITE DESCRIPTION 

The Site consists of property owned by Northem States Power Company, a Wisconsin 

corporation (d.b.a. Xcel Energy, a subsidiary of Xcel Energy Inc. ("NSPW")) a portion of Kreher 

Parle, and sediments in an offshore area adjacent to Kreher Park"'. The Site is located in S 33, T 

48 N, R 4W in Ashland County, Wisconsin, shown on Figure 1. Existing site features showing 

the boundary of the site are shown on Figure 2. The location of existing wells and borings used 

to define subsurface conditions are shown on Figures 3 and 4. 

The NSPW facility is located at 301 Lake Shore Drive East in Ashland, Wisconsin. The facility 

lies approximately 1,000 feet southeast ofthe shore of Chequamegon Bay of Lake Superior. The 

NSPW property is occupied by a small office building and parking lot fronting on Lake Shore 

Drive, and a larger vehicle maintenance building and parking lot area located south of St. Claire 

Street between Prentice Avenue and 3'̂ '' Avenue East. There is also a gravel-covered parking and 

storage yard area north of St. Claire Street between 3*̂  Avenue East and Prentice Avenue, and a 

second gravel-covered storage yard at the northeast comer of St. Claire Street and Prentice 

Avi: nuc. A large microwave tower is located on the north end of the storage yard. The office 

building and vehicle maintenance building are separated by an alley. The area occupied by the 

buildings and parking lots is relatively flat, at an elevation of approximately 640 feet above mean 

sea level (MSL). Surface water drainage from the NSPW property is to the north. Residences 

bound the site east ofthe office building and the gravel-covered parking area. Our Lady ofthe 

Lake Church and School is located immediately west of Third Avenue East. Private homes are 

locî ted immediately east of Prentice Avenue. To the northwest, the site slopes abmptly to the 

Canadian National (fk.a. Wisconsin Central Limited) Railroad property at a bluff that marks the 

fonier Lake Superior shoreline and then to the City of Ashland's Kreher Park, beyond which is 

Chequamegon Bay. 

^ Re Terence to this portion ofthe Site as Kreher Park developed colloquially over the course of this project. Kreher 
Park consists of a swimming beach, a boat landing, an RV park and adjoining open space east of Prentice Avenue, 
lyini; to (he east ofthe subject study area ofthe Site. For purposes of this work plan and (o be consistent with past 
repcts referenced in this plan, the portion ofthe Site to the west of Prentice Avenue, east of Ellis Avenue and north 
ofthe NSPW property is referred to as the "Kreher Park Area" or simply Kreher Park. 

>«,* 
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Based on current data, the impacted area of Kreher Park consists of a flat terrace adjacent to the 

Chequamegon Bay shoreline. The surface elevation ofthe park varies approximately 10 feet, 

from 601 feet MSL, to about 610 feet MSL at the base ofthe bluff overlooking the park. The 

bluff rises to an elevation of about 640 feet MSL, which corresponds to the approximate 

e]e^•ation ofthe NSPW property. The lake elevation fluctuates about two feet, from 601 to 603 

feci MSL. (At the present time, the park area is predominantly grass covered. A gravel overflow 

parking area for the marina occupies the west end of the property, while a miniature golf facility 

fon nerly occupied the east end of the site. The former City of Ashland waste water treatment 

plant (WWTP) and associated stmctures front the bay inlet on the north side ofthe property. The 

impacted area of Kreher Park occupies approximately 13 acres and is bounded by Prentice 

Avenue and a jetty extension of Prentice Avenue to the east, the Canadian National Railroad to 

the south, the Ellis Avenue and the marina extension of Ellis Avenue to the west, and 

Chequamegon Bay to the north. < 

The offshore area with impacted sediments is located in an inlet created by the Prentice Avenue 

jetty and marina extensions previously described. For the most part, contaminated sediments are 

1̂̂ , > confined in the inlet bounded by the northem edge ofthe line between the Prentice Avenue jetty 

and the marina extension. Data collected to date indicate that contaminated sediment levels may 

dec ine beyond this boundary. The affected sediments consist of lake bottom sand and silts, and 

are overlain by a layer of wood chips, likely originating from former lumbering operations. The 

chips layer varies in thickness from 0 to seven feet, with an average thickness of nine inches. 

Based on current data, the entire area of impacted sediments encompasses approximately ten 

acre s. 

Aerial photos ofthe site from 1939, 1963, 1970 and 1998 are included in Appendix B, Figures 

B-1 through B-4. Also included in Appendix B superimposed on the 1998 aerial photo are 

figures representative of the ARCGIS database developed for this site. These include figures 

showing historic sampling locations and the aerial extent of contamination derived from previous 

invinstigations for VOCs and PAHs. 

2.2 SITE HISTORY 

Historically, Chequamegon Bay has been utilized as a vital transportation route for the shipment 

of \arious materials to and from Ashland including iron ore, lumber, pulp and coal. During the 
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late 19"̂  and early 20* centuries, Ashland was one ofthe busiest ports on the Great Lakes. In 

recent times, the shipping volume through the bay has declined because of the decline in the 

mining and lumber industries in the region. 

The Kreher Park area is reclaimed land of which the south boundary defined the original lake 

shoreline. Beginning in the mid to late 1800's, this area was filled with a variety of materials 

including slab wood, concrete, demolition debris, municipal and industrial wastes and earthen fill 

that created the land now occupied by the park. The filled area was used for lumbering and 

sawmill activities by a number of lumber companies that included the following: 

• TheBarberMill (1884-1887), 

• the W.R. Sutherland Mill (1887 - 1897), 

• Pope Lumber (1897 -1901), and 

• John Schroeder Lumber (1901 - 1939). 

The lumbering and sawmill activities occurred during the deforestation ofthe northem portion of 

Wisconsin around the tum of the century. Timber was also cut in the Apostle Islands and the 

Arrowhead region of Minnesota, and logs were floated across Lake Superior and Chequamegon 

Bay into the Ashland area. 

The John Schroeder Lumber Company was dissolved in the late 1930's. Ashland County took 

possession ofthe property in 1941. In 1942, Ashland County transferred tifle ofthe land to the 

City of Ashland. Anecdotal information and eyewitness testimony indicates that the area was 

vegetated at this time, and there may have been a ponded area of a black tarry substance during 

at least a portion of this time interval. A 1953 map prepared by Greeley and Hanson Engineering 

(the design engineer for the City of Ashland's original WWTP) indicates a "Coal Tar Dump" 

was present at this time. Information also indicates that the property was used as a "dump" for 

solid waste, fly ash, and dredge spoils by property owners, residents, and the United States Army 

Corps of Engineers. 

In 1951, the City of Ashland constmcted the (now former) WWTP at the Site. It operated until 

1992. During the mid-1980s, the marina extension of Ellis Avenue was completed to permit 
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esta 3lishment of a marina with fiill service boat slips, fiiel and dock facilities and a ship store. 

In 1 989, during exploratory work to expand the WWTP into the Kreher Park area, contaminated 

soil and groundwater was encountered by the City of Ashland. The City notified the Wisconsin 

Department of Natural Resources (WDNR), and subsequently closed the WWTP, and built a 

new WWTP facility a few miles away to the northeast. In 1994, WDNR initiated an 

investigation and evaluation of the area to characterize the extent of contamination on the 

proj-'ert)'. 

On Ihe upper bluff, a former Manufactured Gas Plant (MGP) was located at the NSPW property. 

The fonner MGP building has been incorporated into the main service facility, a block long "U" 

sha}-ed building on St. Claire Street. The former MGP building comprises the eastem one-third 

of tlie service facility. The former MGP operated predominantly as a manufacturer of water gas 

and :;arbureted water gas between 1885 and 1947. 

The MGP's ownership during its life included the following: Ashland Light, Power and Street 

Railway Company (1887 - 1922); Lake Superior District Power Company (1922 - 1986) and 

NSFW (1986 - Present). The MGP operated as a water gas facility during its entire life. Early 

water gas operations included Lowe and Moses processes. There is some conflicting information 

regarding coal gas and water gas production during the 1917 ledger entries in the Ashland Light, 

Power and Street Railway Company records. However, all other company records indicate water 

gas production only.^ Between 1923 and 1947, only the carbureted water gas process was used 

at tlie facility. After 1947, the carbureted water gas process was retired in favor of liquid 

petroleum (propane). During the entire time gas was manufactured, coal tars were produced as a 

nomial co-product. Based on extensive gas production records and the aforementioned records 

on coal tar, including Brown's Directories of Gas Statistics and Wisconsin Railroad Commission 

opeiating reports, it is estimated that approximately 590,000 gallons of coal tar were produced 

"* Priar to the construction ofthe marina, the area was a rail boat dock used for offloading freight. This was used for 
this purpose beginning with the sawmill operations through the marina construction. The boat landing jetty 
exlersion of Prentice has also been used for this purpose for several decades; it was originally the log boom 
assoi: iated with the former Schroeder sawmill formerly located on the site ofthe WWTP. 
^ Brcwn's directories indicate "oil" between 1912 and 1916 and "oil and coal" between 1917 and 1920 as the gas 
production process. This conflicts with the company ledger infonnation which, with the exception of a small 
amount of coal gas production during 1917, indicates water gas production only. A detailed history ofthe gas 
production process ofthe MGP, along with the production and disposition of coal tar from the plant, is included in 
Appi;ndix D ofthe D&M March 1999 Ashland Lakefront Site Feasibility Report. 
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between 1900 and 1947. Limited records also indicate that coal tar product was sold and also 

used on site for energy recovery. 

During the early tenure of the MGP, a currently filled ravine was open and trended north across 

the site from Lake Shore Drive to the bluff overlooking the bay. The head of this ravine began at 

Lake Shore Drive near its intersection with 3'̂ '' Avenue West, and trended north and west across 

the NSPW site where it opened to the former bay shoreline at the bluff face. The maximum 

depth of the ravine at its mouth was about 30 feet. Historic Sanbom maps indicate the ravine 

was filled from south to north, and that by 1909, the entire ravine was filled to the surrounding 

grade. 

NSPW has investigated its property through a series of investigations beginning in 1995. These 

investigations confirm that the ravine fill is a low permeability, mixed fill consisting of clays, 

cinders and mbble, with saturated conditions at depths varying from five feet below the service 

building to about 20 feet at the north end of the gravel-covered storage area. These 

investigations have also identified subsurface contamination resulting from historic MGP 

operations. Contamination exists as dissolved phase coal tar constituents in groundwater and as 

"pools" of DNAPL of coal tar co-product. Coal tar has been encountered at the base of the 

ravine and in the underlying Copper Falls Aquifer. In the ravine, coal tar varying from one to 

two feet in thickness is present at the base ofthe ravine from south ofthe service facility north to 

the area of St. Claire Street. In the upper Copper Falls Aquifer, coal tar has been encountered 

from south of the service facility north to the gravel-covered parking and storage yard area 

located north of St. Claire Street. It has also been measured in a piezometer installed on the Our 

Lady ofthe Lake church property west of Third Avenue East. NSPW installed an interim action 

coal tar recovery system on its property to remove coal tar from the Copper Falls Aquifer during 

the summer/fall of 2000; the system became fully operational in January 2001. The coal tar 

recovery system consists of three extraction wells, an oil/water separator, and an on-site 

groundwater treatment system. Groundwater samples have been collected quarterly since the 

coal tar recovery system began operating, and results have been presented in progress reports. 

Nearly 7,000 gallons of coal tar have been removed, and more than 1,100,000 gallons of 

contaminated groundwater have been treated between January 2001 and January 2005. 

A distinct DNAPL pool varying in thickness up to five feet was present in the area around the 
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"seep" located in Kreher Park just north ofthe mouth ofthe former ravine. A 12-inch clay tile 

pipe that discharged to the "seep" area (located north of the mouth of the buried ravine at the 

raih Dad) was encountered at the base of the backfilled ravine during investigations completed 

between September and November 2001. The clay tile pipe was traced up the ravine to the area 

of tie MGP as part of these investigations. 

Coa tar encountered in the shallow southem portion of the ravine near the former MGP building 

provides a source for contaminated groundwater flow, north through the former ravine into 

Kreher Park. However, the contaminant levels measured in wells screened in the ravine north of 

St. Claire Street are significantly lower than wells screened in the ravine south of St. Claire 

Stre(jt (where free-product coal tar is present), or at the former seep. The buried clay tile likely 

behijved as a conduit for the migration of coal tar as well as contaminated groundwater. 

Hovtcver, a significant portion of the clay tile was destroyed during the 2001 investigation 

acti\ ities. 

NSPW performed a second interim remedial response during May 2002 to cap the seep area. 

Capi^ing the seep was necessary to address a direct contact threat with oil/tar contaminants. 

Acti v'ities completed included the excavation of contaminated soil in the seep area, the placement 

of a low permeability cap over the seep area, and the installation of a groundwater extraction 

well installed at the base of the buried ravine. Contaminated groundwater collected near the 

mouth of the ravine via a fourth extraction well is conveyed to the on-site treatment system 

described above. (Figure 3 shows the location ofthe extraction wells, EW-1 through EW-4, and 

the treatment building located on the NSPW property.) 

2.3 REGULATORY / PROJECT HISTORY 

An initial evaluation by the WDNR in 1994 prompted the Agency to issue a responsible party 

notice letter to NSPW in March 1995 pursuant to s. 292.11, Wis. Stats.' NSPW then authorized 

Dan les & Moore (D&M), now URS, to begin a series of investigations at its property that year. 

^ The seep area had been the location of intermittent groundwater discharge containing sheen and occasional odor of 
coal lar until NSPW performed the seep removal interim action in 2002. 
' The Cit)' of Ashland and Wisconsin Central Limited Railroad (n.k.a. Canadian National) also received responsible 
part)' letters. The City received letters dated August 21, 1991 and November 20, 1997. Wisconsin Centra] Limited 
received a letter dated November 20, 1997. 
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At approximately the same time, WDNR authorized its consultant Short Eliot Hendrickson, Inc. 

(SEH) to investigate the Kreher Park area ofthe Site. 

D&M/URS performed several investigations during the next several years to characterize the 

extent of contamination in the buried ravine and Copper Falls Aquifer. The interim actions 

performed on the Copper Falls Aquifer and seep discharge area at Kreher Park (described above) 

resulted from these investigations. In addition, ongoing quarterly monitoring of groundwater in 

the Copper Falls Aquifer is performed as part of the routine operation, maintenance and 

monitoring on the coal tar removal system. 

Under contract to the WDNR, SEH performed a series of investigations at the Kreher Park area 

of the Site and the bay sediments during this same period. Part of this work included both 
Q 

human health and ecological risk assessments, the latter confined to the bay sediments. Both 

the URS and SEH investigations have been performed in accordance with chs. NR 700, et seq. 

Wisconsin Administrative Code (WAC). 

During 1998, NSPW signed a Spill Response Agreement with WDNR to complete remedial 

action options reports (feasibility reports) on both its property and the Kreher Park/bay sediments 

areas. The Kreher Park and bay sediment areas of the Site were evaluated as an altemative 

feasibility analysis to an SEH study performed for the WDNR and issued in a December 1998 

report. D&M/URS prepared two separate reports, one for the NSPW property, and the other for 

the Kreher Park/bay sediments. Both reports were issued in March 1999. NSPW and WDNR 

subsequently began a process of technical discussions designed to result in a remedial action 

decision for the Site. In the Spring of 1999, a private citizen petitioned USEPA to evaluate and 

score the Site for possible listing on the National Priorities List (NPL), or "Superfund" list. 

Because of this petition, the WDNR and NSPW held in abeyance further efforts toward the 

remedial action decision-making process. 

The Site was proposed for listing on the NPL in December 2000. During early 2002, USEPA 

and WDNR entered into a Cooperative Agreement to fund an evaluation of analyfical data that 

had been developed to that point and to prepare a plan to complete all remedial investigation 

SEH performed two Ecological Risk Assessments, one in 1998 and again in 2001. The second resulted from a 
review of the first document by USEPA. USEPA concluded that the first document was insufficient to establish 
effects concentrations because of a lack of representative data points. 
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activities in accordance with NCP protocol. WDNR authorized SEH to perform these tasks. In 

2002, the Site was also identified for inclusion in the Contaminated Sediment Technical 

Adv sory Group (CSTAG) program from USEPA headquarters in Washington, D.C.^ During 

July 2002, representatives of CSTAG, which included members from nine USEPA regions, met 

in A >hland to review presentations from invited stakeholders and to formulate recommendations 

for further study. CSTAG submitted a series of recommendations at approximately the same 

time the Site was formally listed on the NPL (September, 2002). NSPW representatives met 

with representatives of USEPA and WDNR in October 2002 to request consideration of the 

CSTAG recommendations as part of the RI activities being formulated by WDNR at that time 

and to suggest that certain data gathering and assessment activities planned by NSPW be 

incoiporated into the pending work. 

A se-ies of technical meetings were held during the fall and winter of 2002/2003 among NSPW, 

WDf̂ JR and USEPA to discuss these RI activities. Because of seasonal weather access 

cons Taints and the need to meet the winter deadline for "ice-out," the first of these RI activities 

included supplementary sediment sampling on the bay sediments for further physical 

chariicterization of these sediments. In accordance with USEPA approval, WDNR implemented 

an investigation of the sediments during March 2003 to allow sampling access supported by 

winter ice. Further Rl work, however, was not implemented. At this same time, NSPW began 

disci, ssions with USEPA and WDNR regarding work NSPW was prepared to implement. 

Follc'Wing discussions held in May and June 2003, on August 8, 2003 USEPA sent NSPW a 

General Notice of Potential Liability letter with a proposed AOC (with attached Statement of 

Worlc (SOW)) for performance ofthe RI/FS at the Site. On August 22, 2003 NSPW submitted a 

good faith offer/letter of intent, along with Revision 00 of the RI/FS Work Plan, developed as 

part ofthe proposed AOC/SOW. 

A negotiation meeting was held among USEPA, WDNR and NSPW representatives on 

September 18, 2003 to discuss the proposed AOC/SOW. This meeting triggered a final round of 

revisions on the AOC/SOW that resulted in a conference call among the parties on October 30, 

2003 to finalize remaining issues. The AOC was then formally executed on November 14, 2003. 

' See DSWER Directive 9285.6-08, Principles for Managing Contaminated Sediment Risks at Hazardous Waste 
Sites. (Feb. 12, 2002). 
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At the time ofthe AOC negotiations, USEPA conditionally approved the portion ofthe Revision 

00 work plan and associated Quality Assurance Project Plan (QAPP) addressing the subsurface 

investigation of the upper bluff/filled ravine and Copper Falls Aquifer. Pursuant to this 

conditional approval, NSPW installed four piezometers on its property and the Our Lady of the 

Lake property in December, 2003. Groundwater samples were collected from these wells as part 

ofthe ongoing monitoring for the interim tar removal system. 

SEH submitted an altemative Remedial Investigation Work Plan on October 31, 2003. The AOC 

specified that NSPW consider investigation activities proposed in the SEH plan and incorporate 

those activities as appropriate in its Revision 01 work plan. However, prior to preparing this 

document, the AOC required that NSPW submit a Technical Letter Report (TLR) comparing the 

two work plans. This TLR was to serve as the basis for a technical scoping meeting held among 

the agencies and NSPW, which would culminate in a USEPA meeting summary, followed by the 

Revision 01 work plan. The TLR was submitted on December 12, 2003; the technical scoping 

meeting was held on January 8, 2004. NSPW received the meeting summary on January 19, 

2004. The Revision 01 Work Plan was submitted on Febmary 19, 2004 to meet the submittal 

requirements as specified in the AOC. 

Formal comments disapproving the Revision 01 Work Plan were received on July 26, 2004. 

Representatives from USEPA, WDNR, NOAA, representatives of the local Red Cliff and Bad 

River bands from the Chippewa Indian Nation, and NSPW subsequently met in Madison, 

Wisconsin on September 8, and 9, 2004. The purpose of this meeting was to discuss the review 

comments and plan the resubmittal of the work plan. Pursuant to the AOC, USEPA required 

submittal of this Revision 02 Work Plan by October 18, 2004. This Revision 02 Work Plan is 

the resultant outcome of that meeting, and was submitted in accordance with the AOC 

requirements. 

USEPA conditionally approved the Revision 02 Work Plan on December 7, 2004. This Final 

Revision 02 Work Plan addressing the Agency's approval conditions was submitted on Febmary 

1,2005. 
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2.4 SUMMARY OF PREVIOUS INVESTIGATIONS 

WDNR's contractor, SEH, produced several documents from 1995 through 2003. SEH 

concluded in its 1998 remedial action options report (RAOR) that the primary source of 

contamination at the property was caused by releases from the historic MGP.'" This was based 

in part, on the following: 

X'm*" 

*' The identification of MGP appurtenances such as former gas holders and storage tanks 

shown on historic Sanbom maps; 

« The physiographic location of the MGP in relation to Kreher Park (on an up gradient 

bluff overlooking the park area); 

* The identification of a former ravine that transected the MGP site and opened onto the 

park area during part of its operating life that may have been a pathway for contaminants; 

and 

• The identification of a 2-inch diameter pipe on the former MGP property on Greeley and 

Hansen engineering drawings for the 1951 constmction ofthe WWTP. This pipe, labeled 

The SEH report provided the following: 

The variations in concentration and distribution of individual PAHs or VOCs are 
possibly attributable to different waste sources (e.g., MGP wastes vs. wood 
treatment waste), historic changes in production processes or waste disposal 
practices (e.g., MGP switching from coal carbonization (sic, water gas) to 
carbureted water gas process), or geochemical or biodegradation processes. . . . 
A potential additional source of contamination on the Ashland Lakefront 
Property is the material comprising the "Coal Tar Dump" depicted on a 1953 
(sic) site drawing prepared by Greeley & Hanson. Whether the material located 
in this area is in fact coal tar, wood treatment residuals, or some combination of 
these wastes has not been determined. The potential also exists that wood 
treatment may have historically occurred at other locations on the Ashland 
Lakefront profjerty. However, conclusive evidence of this has not been found to 
date. 

See, Remedial Action Options Feasibility Study - Ashland Lakefront Property and Contaminated 
Sediments, SEH, December 1998) at pg. 17. 
See also. Comprehensive Environmental Investigation Report, SEH (May 1997) at Ppgs. 19, 30-31. 
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by Greeley and Hansen as "2" Tar to For. Dump, ' was shown in cross-section and plan 

view crossing beneath St. Claire Street, and appeared to align with and lead to the 

location of an area labeled as "waste tar dump" shown on the Greeley and Hansen 

drawings north of the former seep area at Kreher Park. 

As previously described, D&M/URS investigated the NSPW property to characterize the extent 

of contamination beginning in 1995. Historical research on the operation ofthe MGP was also 

performed. The findings of this work were described in the Supplemental Investigation and 

Remediation Action Options Report for the NSPW property (March 1999). The salient 

information from this report as well as earlier studies is as follows: 

• Releases of coal tar product occurred during the lifetime ofthe MGP. DNAPL was found 

in the form of coal tar contaminated soils at the base of the former ravine below the water 

table. The DNAPL is restricted to the area south of St. Claire Street below the current 

NSPW service garage. DNAPL had not been found north of St. Claire Street in this 

geologic unit in the former ravine. However, DNAPL was present in the fill aquifer at 

the former surface water seep, north of where the ravine opens onto Kreher Park. 

• The MGP operated primarily as a manufacturer of water gas or associated derivatives 

from about 1885 to 1947. This process resulted in a lack of nitrogen containing 

compounds (e.g., cyanides, phenols) found at other gas plant sites that used coal 

carbonization methods; 

• The tar co-product consists primarily of coal tar/oil residue. Other typical MGP by

products (purifier box waste, clinker waste, etc.) are not encountered. This is consistent 

with the MGP process discussed above; 

• DNAPL is found in a confined aquifer below a clay unit (the Miller Creek formation) 

directly beneath the former MGP. This confined aquifer (the Copper Falls formation), 

does not appear to have a hydraulic connection with the fill aquifer at Kreher Park. 

" This dump area has been the focus of NSP's efforts to locate a reported creosote dipping structure during 
Schroeder Lumber's tenure. Note also that these historic engineering drawings developed for construction of the 
fonner WWTP show a buried culvert connecting the "Coal Tar Dump Area" to a swale which led to the bay. 
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Piezometers installed in the aquifer at Kreher Park during May 2004 have all shown 

flowing well conditions; 

*' Groundwater flows from the mouth of the former ravine to Kreher Park; coal tar 

contamination is present in this groundwater, but at levels several orders of magnitude 

below what is measured either at up gradient wells south of St. Claire St., or at down 

gradient wells at Kreher Park; 

*• The ravine was backfilled with uncontrolled fill (clay, cinders, and brick) by 1909; and 

« The alleged 2" Tar Pipe, as labeled by Greeley and Hansen post-hoc, was investigated 

during the fall of 1998. The Greeley and Hanson drawings, as well as NSPW historical 

drawings, identified an underground pipe that began and ended on the Lake Superior 

District Power (LSDP - a predecessor to NSPW) property. No indication of it is shown 

on any drawings that depict conditions at Kreher Park found to date. Additionally, the 

1998 field investigation found an approximate 2" metal pipe along with two additional 

pipes that were known to transport propane below St. Claire Street following closure of 

the MGP. A section of this pipe was analyzed by a metallurgical firm, Crane 

Engineering and Forensic Science (Crane) in Mirmeapolis, Mimiesota. Crane concluded 

that the pipe was manufactured between 1920 and 1940 and likely carried water, steam or 

compressed air. There was no physical indication or residue of hydrocarbon remaining 

on that section of the pipe. It is unknown whether or not it historically carried 

hydrocarbons, although this analysis suggests it did not. Appendix C of the D&M/URS 

March 1999 Remedial Action Options Report for the Ashland Lakefront Site includes the 

Crane report. 

Investigations ofthe seep area conducted by WDNR/SEH in Febmary 2001 identified the former 

12-inch clay tile pipe that was the likely source of the seep discharge. Subsequently, 

NSPW/URS continued to trace the pipe found at the base ofthe ravine from the seep along the 

entire ravine axis, leading to the area of the former MGP. The cmshing/removal of short 

segments ofthe tile during the 2001 investigations, the installation ofthe extraction well at the 

base of the ravine on the north side of the gravel storage yard (at the former ravine mouth) in 

May 2002, and the installation of the low permeability cap at the seep has essentially eliminated 

fiirther discharge of contaminated groundwater and NAPL to the surface at the seep area. 
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The following is a list of reports and related documents performed by SEH and others at the 

Kreher Park and Bay Sediments site: 

Environmental Assessment Report - City of Ashland WWTP Site (Northem 
Environmental Technologies (NET), August 1989); 

Report of Test Pits at the Ashland WWTP (NET, September 1991); 

Remedial Investigation Interim Report - Ashland Lakefront Property (SEH, July 
1994); 

Existing Conditions Report - Ashland Lakefront Property (SEH, Febmary 1995); 

Draft Remediation Action Options Feasibility Study - Ashland Lakefront Property 
(SEH, Febmary 1996); 

Sediment Investigation Work Plan - Ashland Lakefront Property (SEH, Febmary 
1996); 

Sediment Investigation Report - Ashland Lakefront Property (SEH, July 1996); 

Comprehensive Environmental Investigation Report - Ashland Lakefront Property 
(SEH, May 1997); 

Supplemental Investigation Report - Ashland Lakefront Property (SEH, March 1998); 

Human Health Risk Assessment Exposure Assumptions (SEH, March 1998); 

Ecological Risk Assessment: Problem Formulation (SEH, April 1998); 

Baseline Human Health Risk Assessment - Ashland Lakefront Property^ (SEH, June 

1998); 
Ecological Risk Assessment - Ashland Lakefront Property Contaminated Sediments 
(SEH, October 1998); 

Remediation Action Options Feasibility Study - Ashland Lakefront Property and 
Contaminated Sediments (SEH, December 1998); 

Seep Investigation Work Plan (SEH, Febmary 2001); 
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• Pipe Source Investigation & Fingerprint Sampling - DNR work plan and contracts 
(SEH, May 2001); 

• Technical Outreach Sen>ices for Communities (TOSC) Review of Short Elliot 
Hendrickson, Inc. and Dames & Moore Ecological Risk Assessments of 
Contaminated Offshore Sediments in Ashland, Wisconsin (Dr. Christopher Marwood, 
May 14, 2001). Investigation, Interim Remedial Action Options & Design Report 
(SEH, October 2001); 

• Phase I Environmental Site Assessment (Mid-States Associates - MSA, October 
2001); 

• Final Phase IIESA Work Plan (MSA - December 2001); 

• Environmental Forensic Investigation of Subsurface Pipes containing tar residues 
near a former MGP in Ashland, WI (Battelle, January 2002); 

• Ecological Risk Assessment Supplement (SEH, Febmary 2002); 

• Phase II Environmental Site Assessment (MSA, June 2002); 

• Quality Assurance Project Plan (QAPP) Task Specific - OU #4 Winter 2003, 
Sediment Sampling RI/FS (SEH, Febmary 2003); and 

• Remedial Investigation Work Plan - Ashland/NSP Lakefront Site (SEH, October 
2003). 

D&lvl/LfRS, the Gas Technology Institute and others have developed documents that include 

reviijw comments on selected SEH reports, as well as documentation for NSPW conceming the 

historic MGP site. The following is a list of key documents, submitted to the WDNR conceming 

the !>ite: 

• Summary of field work conducted 12/94 at the NSP facility (Cedar Corporation, 
January 1995); 

• Final Report - Ashland Lakefront/NSP Project (D&M, March, 1995); 

• Proposed Work Plan for Remedial Action Plan (D&M, March 1995); 
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Site Investigation Report and Remedial Action Plan - Northern States Power (D&M, 
August, 1995); 

Alternative Containment Design (D&M, August 1995); 

Design Report, Bidding Documents, Plans and Specifications for Interim Remedial 
Action - Northern States Power (D&M, August, 1995); 

Supplemental Site Investigation Work Plan and Schedule (D&M, April 1996); 

SEH Draft Remediation Action Options Feasibility Study - Review Comments for 
Northern States Power Compariy (D&M, May, 1996); 

Supplemental Groiuidwater Investigation Final Report for Northern States Power 
Company (D&M, August, 1996); 
Proposed Work Plan - Deep Aquifer Investigation - Copper Falls Formation (D&M 
September, 1996; 

Copper Falls Aquifer Groundwater Investigation for NSP (D&M, Febmary, 1997); 

Comments on Proposed Ecological Risk Assessment (D&M, July 1997); 

Aquifer Performance Test and Groundwater Monitoring Results for Northern States 
Power (D&M, October, 1997); 

Exploration Trench Activities and Findings (2-inch pipe report); (D&M March 
1998); 

Aquifer Remedial Action Plan - Lower Copper Falls Formation for NSP (D&M, 
April, 1998); 

Comments to SEH Human Health Risk Assessment Exposure Assumptions (D&M, 
April 1998); 

Comments to SEH Supplemental Investigation Report (D&M, April 1998); 

Fericing Plan (Dames & Moore, July 1998); 

Supplemental Site Investigation Work Plan (D&M, July 1998); 

Examination of excavated pipe sample (Crane Engineering, October 1998); 
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Comments to SEH Ecological Risk Assessment (D&M, December, 1998); 

Ecological Risk Assessment for the Ashland Lakefront Property (D&M, March 1999); 

Supplemental Facility Site Investigation and Remedial Action Options Evaluation 
Report prepared for Northern States Power, Ashland, Wisconsin (D&M, March, 
1999); 

Remedial Action Options Feasibility Study - Final Report for the Ashland Lakefront 
Site, prepared for Northern States Power, Ashland, Wisconsin for NSP (D&M, 
March, 1999); ' 

PCB Testing Work Plan (D&M, April 1999); 

Supplemental PCB Site Investigation Results for the NSP Facility (D&M, July 1999); 

Supplemental Site Investigation Work Plan for the NSP Facility (D&M, July 1999); 

1999 Supplemental Site Investigation for the Northern States Power Facility, 
Ashland, Wisconsin (D&M, October, 1999); 

Fingerprint Analysis of Free Product Samples from MW-15 and MW-7 (Institute of 
Gas Technology (now Gas Technology Institute), November 1999; 

Interim Design - Plans and Specifications for a Coal Tar Removal System at the NSP 
Facility (D&M, March 2000); 

Comparative Analysis of NAPL Residues from the NSP Ashland Former MGP and 
Ashland Lakefront Property (Kreher Park) (IGT, March 2000); 

Addendum to the IGT Report: Comparative Analysis of NAPL Residues from the NSP 
Ashland Former MGP and Ashland Lakefront Property (Kreher Park) - Comparative 
Analysis of Sediment Samples from the Chequamegon Bay near the Kreher Park 
Shoreline (IGT, May 2000); 

Interim Action Groundwater Monitoring Plan for the NSP Facility (D&M, September 
2000); 

Volumetric Estimates of DNAPL (Coal Tar) in the Environment and Total Tar 
Production from the NSP Former MGP Facility in Ashland, Wisconsin (GTI, 
November 2000. 
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• Interim Action O&M Report - Coal Tar Recovery System (URS, Febmary 2001); 

• Construction Documentation Report - Interim Response Coal Tar Recovery System, 
Xcel Energy Facility, 301 Lake Shore Drive, Ashland, Wisconsin, prepared for Xcel 
Energy (URS, Febmary 2001); 

• Progress Report #001 - Interim Response Coal Tar Recovery System, Xcel Energy 
Facility, 301 Lake Shore Drive, Ashland, Wisconsin, preparedfor Xcel Energy (URS, 
Febmary 2001); 

• Second Addendum Comparative Analysis of Two Samples (GTI, April 2001); 

• Third Addendum Comparative Analysis of 10 Sediment Samples from Chequamegon 
5a;; (GTI, May 2001); 

• Final Report - Sediment Sample Results, NSP/Ashland Lakefront, Ashland, 
Wisconsin, prepared for Xcel Energy (URS, June, 2001); 

• URS Response to U.S. EPA Comments on the SEH's "Ashland Lakefront Property -
Contaminated Sediments Ecological Risk Assessment"," and responses to TOSC 
comments to Dames & Moore's 'Ecological Risk Assessment Ashland Lakefront 
Property" and to SEH's "Ashland Lakefront Property - Contaminated Sediments 
Ecological Risk Assessment. " (URS, June 2001); 

• Progress Report #002 - Interim Response Coal Tar Recovery System, Xcel Energy 
Facility, 301 Lake Shore Drive, Ashland, Wisconsin, prepared for Xcel Energy (URS, 
July, 2001); 

• Revised Estimation of Tar (DNAPL) in Bay Sediments (GTI, August 2001); 

• Work Plan to Perform Pipe Investigation - Buried Ravine - Clay Pipe (URS, August 
2001); 

• Progress Report #003 - Interim Response Coal Tar Recovery System, Xcel Energy 
Facility, 301 Lake Shore Drive, Ashland, Wisconsin, prepared for Xcel Energy (URS, 
October 2001); 

• Air Monitoring Results from Pipe Investigation Conducted September 2001 (URS, 
December 2001); 
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Progress Report #004 - Interim Response Coal Tar Recovery System, Xcel Energy 
Facility, 301 Lake Shore Drive, Ashland, Wisconsin, prepared for Xcel Energy (URS, 
December 2001); 

Fourth Addendum: Analysis of 11 Liquid Samples and One Soil Sample from the 
Ashland Lakefront Site (GTI, January 2002); 

Final Report - Clay Tile Investigation, NSP/Ashland Lakefront, Ashland, Wisconsin, 
prepared for Xcel Energy (URS, Febmary 2002); 

Work Plan for Piezometer Installation (URS, January 2002); 
Progress Report #005 - Interim Response Coal Tar Recovery System, Xcel Energy 
Facility, 301 Lake Shore Drive, Ashland, Wisconsin, prepared for Xcel Energy (URS, 
Febmary 2002); 

Contingency Plan for Interim Response Coal Tar Recovery System, Xcel Energy 
Facdit}', 301 Lake Shore Drive, Ashland, Wisconsin, prepared for Xcel Energy (URS, 
March'2002); 

Seep Area Interim Action Work Plan and Report (URS, April 2002); 

Comments on the SEH Ecological Risk Assessment Supplement (URS, May 2002); 

Former Gas Holder Work Plan - Additional Piezometer Installation (URS, May 
2002); 

Progress Report #006 ~ Interim Response Coal Tar Recovery System, Xcel Energy 
Facility, 301 Lake Shore Drive, Ashland. Wisconsin, prepared for Xcel Energy (URS, 
June 2002); 

Final Report - Seep Interim Action Documentation Report, Ashland Lakefront Site, 
Ashland, Wisconsin, prepared for Xcel Energy (URS, August 2002); 

CSTAG Recommendations on the Ashland/Northern States Power Lakefront 
Superfund Site (Stephen J. Ells and Judith R. McCulley, co-chairs, September 2002); 

Progress Report #007 ~ Interim Response Coal Tar Recovery System, Xcel Energy 
Facility. 301 Lake Shore Drive, Ashland, Wisconsin, prepared for Xcel Energy (URS, 
September 2002); 

Quality Assurance Project Plan - Ashland Lakefront Project (URS, December 2002); 

'* IM>' 
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AOC Work Plan #1 - Supplemental Site Investigation & Piezometer Installation 
(URS, January 2003); 

Progress Report #008 - Interim Response Coal Tar Recovery System, Xcel Energy 
Facility, 301 Lake Shore Drive, Ashland, Wisconsin, prepared for Xcel Energy (URS, 
January 2003); 

Quality Assurance Project Plan Addendum - OU-4 Winter Sediment Split Sample 
Collection (URS, Febmary 2003); 

"Straw Man " Baseline Problem Formulation for Affected Bay Sediments, prepared 
for Xcel Energ}'(VRS, March 2003); 

Progress Report #009 - Interim Response Coal Tar Recovery System, Xcel Energy 
Facility, 301 Lake Shore Drive, Ashland, Wisconsin, prepared for Xcel Energy (URS, 
May 2003); 

Progress Report #010 - Interim Response Coal Tar Recovery System, Xcel Energy 
Facility, 301 Lake Shore Drive, Ashland, Wisconsin, prepared for Xcel Energy (URS, 
August 2003); 

Progress Report #011 - Interim Response Coal Tar Recovery System, Xcel Energ\> 
Facility, 301 Lake Shore Drive, Ashland, Wisconsin, prepared for Xcel Energy (URS, 
October 2003); 

Technical Letter Report - Comparison of URS and SEH Work Plans (NewFields, 
December 2003); 

Ashland/NSP Lakefront Site - December 2003 Progress Report (No. I) (Xcel Energy, 
December 2003); 

Ashland/NSP Lakefront Site - January' 2004 Progress Report (No. 2) (Xcel Energy, 
January 2004); and 

Ashland/NSP Lakefront Site - Februaty 2004 Progress Report (No. 3) (Xcel Energy, 
Febmary 2004). 

Ashland/NSP Lakefront Site - March 2004 Progress Report (No. 4) (Xcel Energy, 
March 2004). 

Ashland/NSP Lakefront Site - April 2004 Progress Report (No. 5) (Xcel Energy, 
April 2004). 

URS 



Ashland / NSP Lakefront Superfund Site 
Ashland, Wisconsin 
Final Rl / FS Work Plan 

SITE BACKGROUND AND SETTING 
February 1,2005 

Page: 2-20 
Revision: 02 

• Ashland/NSP Lakefront Site - May 2004 Progress Report (No. 6) (Xcel Energy, May 

2004). 

• Ashland/NSP Lakefront Site - June 2004 Progress Report (No. 7) (Xcel Energy, June 

2004). 

• Ashland/NSP Lakefront Site - July 2004 Progress Report (No. 8) (Xcel Energy, July 

2004). 

• Ashland/NSP Lakefront Site - August 2004 Progress Report (No. 9) (Xcel Energy, 

August 2004). 

• Ashland/NSP Lakefront Site - September 2004 Progress Report (No. 10) (Xcel 

Energy, September 2004). 

^t t i f Ashland/NSP Lakefront Site - October 2004 Progress Report (No. II) (Xcel Energy, 

October 2004). 

• Ashland/NSP Lakefront Site - November 2004 Progress Report (No. 12) (Xcel 

Energy, November 2004). 

• Ashland/NSP Lakefront Site - Responses to Revision 01 Work Plan Comments (Xcel 

Energy, December 2004). 

• Ashland/NSP Lakefront Site - December 2004 Progress Report (No. 13) (Xcel 

Energy, December 2004). 

• Ashland/NSP Lakefront Site - January 2005 Progress Report (No. 14) (Xcel Energy, 

January 2005). 
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3.0 INITIAL EVALUATION 

3.1 REVIEW OF EXISTING DATA 

3.1.1 Drainage and Surface Water Quality 

The Site is located on the shore of Chequamegon Bay. Regional surface water drainage flows to 

the north through Fish Creek and several small unnamed creeks and swales into Chequamegon 

Bay. Surface water at the Site flows either to the City of Ashland storm sewer system, or 

discharges direcdy to Chequamegon Bay. An open sewer is depicted on historic Sanbom Fire 

Insurance maps dating from 1901 to 1951 on the westem portion ofthe park area. The head of 

the sewer is shown at a location about two-thirds of the distance from the shoreline to the bluff 

face with no identified upstream inlet. It is not clear whether the open sewer was used for 

stormwater or sanitary water discharge to Chequamegon Bay. The surface water quality in 

Chequamegon Bay has not been assessed in previous studies. However, the physical-chemical 

characteristics ofthe sediment previously sampled suggest that concentrations of contaminants in 

sediments would be higher than the concentrations in the overlying water column. The high 

specific gravity, low solubility, and affinity for adsorption to sediment will tend to concentrate 

these contaminants in the sediment. The PAH and VOC contaminated sediment is concentrated 

at the wood debris/sediment-water interface and concentrations generally decrease with depth, 

although exceptions are found in a few locations (see Figures B-9 through B-11 in Appendix B). 

The presence of contaminated sediment and NAPLs across the surface of the lake bed is 

consistent with the physical-chemical characteristics of the contaminants. The mode of 

contaminant transport to sediments was likely through subsurface seeps, historic surface water 

mnoff, or possible discharge of contaminants from one or more source areas (e.g., MGP plant, 

wood treatment residuals, coal tar dump, etc.). Surface water samples will need to be collected 

to verify the hypothesis about the presence/absence of surface water contamination (in addition 

to the known slicks that appear on the surface of the water of the Bay during high energy events 

such as from storms or boat propellers). 

Information provided by the City of Ashland's Department of Public Works indicates that the 

City had a combined storm and sanitary sewerage system until the early to mid 1980's. The 

storm sewer system was separated from the sanitary system at that time to reduce flow to the 

former WWTP. In the past, storm water discharged directly to Chequamegon Bay through three 
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known outfalls within the Site. Those outfalls have been closed and stormwater is now re-routed 

to a discharge point east ofthe site. 

3.1.:;: Hydrogeoiogical Characteristics 

3.1.2.1 Regional Geology and Hydrogeology 

Soils in the Ashland area generally consist of surficial deposits underlain by red clay and silt 

deposits ofthe Miller Creek Formation. Thickness ofthe Miller Creek soils in the Ashland area 

ranjies from approximately 15 to 50 feet based on local well logs. Miller Creek soils are 

underlain by interbedded glacial clays, sands, and gravels of the Copper Falls Formation. 

Precambrian aged sandstone of the Oronto Group is likely the uppermost bedrock unit in the 

Ash land area. Thickness of the sandstone unit has not been determined. The Oronto sandstones 

are tnost likely underlain by Precambrian basalt. 

The Miller Creek formation is the predominant surficial lithologic unit in the Ashland area. It is 

%»" a fire-grained clayey silt to silty clay till deposited during the last major advance of glacial ice. 

In many locations, fill soils overlie the Miller Creek formation. These fills are often saturated, 

whi::h is highly dependent on the depth ofthe fill as well as seasonal condidons. The water table 

is ei :her found in the fills or the Miller Creek Formation. The water table in the Miller Creek can 

fluctuate several feet seasonally, which is typical of fine-grained tills in similar glacial 

environments. 

Thre e aquifers occur in the Lake Superior Basin in the vicinity of Ashland: the Pleistocene sand 

and gravel aquifer (Copper Falls Formation), the Precambrian sandstone aquifer (Oronto 

Foniation), and the Precambrian basalt aquifer. 

The Copper Falls aquifer occurs at approximately 25 to 55 feet below ground surface in the 

Ashland area. Sandy till units within the aquifer yield low volumes of water (5 to 10 gpm). 

' A map provided by the City of Ashland showing the location ofthe current storm sewer network in the Site area is 
included in Appendix G. During 2003, the City rerouted storm sewers along St. Claire Street at Prentice Avenue, 
2"'' Avenue East and 3 '̂' Avenue East through a water quality treatment basin located at the north end of 5''' Avenue 
East. This collected storm water is then discharged through the RV park area of Kreher Park (east ofthe Site) to 
Chequamegon Bay. One additional bypass is routed along Prentice Avenue through the Site to a discharge near the 
formiir POTW (Appendix G). However, the City indicated this bypass does not flow except during large rainfall 
evenis. 
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while sand and gravel lenses can yield up to 100 gpm. The Copper Falls aquifer is confined by 

the overlying Miller Creek Formation near the Chequamegon Bay shoreline where the Miller 

Creek soils show higher plasticity and clay content. The Miller Creek Formation functions as an 

aquitard - hydraulically separating the shallow saturated zones and the Copper Falls aquifer in 

this area. Wells screened in the Copper Falls aquifer frequently exhibit artesian conditions in the 

Ashland area, particularly close to the Chequamegon Bay shoreline. Static heads of more than 

30 feet above the surface of Lake Superior have been reported at some locations along the 

Ashland shoreline. Thickness of the Copper Falls aquifer is over 150 feet based on deep 

piezometer boring information. 

The Precambrian basalt aquifer produces moderate to low yields of groundwater. Yields are 

typically controlled by fracture densities within the bedrock. The basalt aquifer is commonly 

used as a water supply source south of Ashland where the aquifer occurs closer to the surface. 

3.1.2.2 Site Specific Bedrock Hydrogeology 

Surficial soils at the Site are underlain by a variety of fill materials, including wood waste (slabs 

and sawdust), solid waste (including concrete, bricks, bottles, steel, wire, and cinders), and 

earthen fill (including a buried clay berm along the shoreline on the northeast side of the Site 

near the former WWTP). Fill materials at Kreher Park are underlain in places by a 0 to 5.5 foot 

thick layer of beach sand. Soils of the Miller Creek Formation are present below the fill and 

beach sand. The Miller Creek soils encountered at the Site consist of clays and silts and range in 

thickness from 7 to 40 feet.'"̂  Silty sand and gravel soils ofthe Copper Falls Formation are 

present beneath the Miller Creek soils. Thickness of the Copper Falls Formation at the site has 

not been determined, though monitoring wells installed in December 2003 suggest that the 

bedrock is at least 190 feet below ground level in at least some locations. The Copper Falls 

Fonnation consists of granular, cohesionless material deposited by glacial melt waters. Bedrock 

was encountered at 192 feet during the exploration drilling program at the NSPW property 

during December 2003 (monitoring well MW-2C). Bedrock in the Ashland area consists of 

Precambrian sandstones. To the south, beneath the NSPW facility, the Copper Falls consists of 

silty sands with discontinuous lenses of silty clay and silt. To the north, beneath Kreher Park, the 

'"̂  The thinnest portion ofthe Miller Creek formation is found at the base ofthe bluff along where the former lake 
shoreline was located. This thin zone likely resulted from wave erosion of the Miller Creek soils, fonning the 
"bench" shaped bluff and fonner lake shoreline. The Miller Creek formation thickens to the north of the bluff, 
where wave erosion diminishes. 
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Copper Falls formation consists of outwash sediments (i.e., clean sands with occasional gravel 

inteivals). 

Geology of the upper bluff area in the vicinity of the former ravine consists of earthen fill 

mati.'rials, with clay soils ofthe Miller Creek Formation on the flanks ofthe former ravine. The 

ravine fill unit consists of silty clay fill material mixed with ash, cinders, slag, and fragments of 

bricks, concrete, glass, wood, and other solid waste. The thickness ofthe fill diminishes to less 

than three feet beyond the flanks ofthe ravine to the east and west. Miller Creek clay soils are 

present at the base ofthe former ravine; however, the thickness of these soils has been measured 

at aif little as four feet at one soil boring location (at the mouth of ravine where it opened to the 

forrtier lake shoreline). Sand and gravel layers interbedded with silty clay lenses have been 

encountered near the contact of the Miller Creek Formation and the underlying Copper Falls 

aquifer. 

Offrhore geology consists of a discontinuous layer of submerged wood chips on the lake bottom 

und;;rlain by variably fine to medium grained sediments. The sediments are underlain by silts 

and clays of the Miller Creek Formation. The Copper Falls Formation was not encountered 

during investigation of the offshore sediments. Consequently, the thickness of the Miller Creek 

Foniation below the bay is unknown. 

The water table is found within the fills overlying the Miller Creek Formation at the Site. 

(Wliere the Miller Creek is the surficial soil unit, the water table is also present within the Miller 

Creek Formation.) The hydraulic conductivity ofthe shallow soils and fill materials ranges from 

approximately 0.1 to 5 x 10 "̂  cm/sec. The higher hydraulic conductivity values are typically 

found in locations with saturated wood waste fill. The horizontal hydraulic gradient is very flat 

(< 0.0004 ft/ft to the north measured during June 2004) due to the high hydraulic conductivities 

on tiie Site. Artesian conditions are present at the Site in the Copper Falls aquifer. Head levels 

of a Dproximately 17 feet above ground surface have historically been measured in an artesian 

well located on the Site. 

Hydrogeology ofthe upper bluff area (the former MGP plant location ofthe Site) includes low 

pemieability conditions (3 x 10'̂  to 4 x 10"̂  cm/sec) in the Miller Creek Formation comprising 

most ofthe shallow saturated soil in the area. Fill soils located in the former ravine area exhibit 

hydraulic conductivities approximately 1000 times higher than the surrounding Miller Creek 
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soils. The horizontal hydraulic gradient in the fill soils of the former ravine is approximately 

0.09 ft/ft. Direction of the groundwater flow in the ravine fill is to the north (toward the mouth 

ofthe former ravine). An intermittent groundwater discharge to the surface used to be present at 

the base of the bluff in the proximity of the mouth of the former ravine in the form of a seep. 

This seep was found to be caused by a buried 12-inch clay tile pipe that traversed the length of 

the ravine at its base. The elevation of the seep was over five feet above the water table levels 

measured in MW-7, formerly located immediately adjacent to the seep. As described above, 

the buried pipe was located and the seep area capped as part ofthe 2002 interim action response. 

Artesian conditions have not been identified in the Copper Falls aquifer in the vicinity of the 

former ravine area or the upper bluff area. An upward hydraulic gradient is present in the 

Copper Falls aquifer in the northem portion of the upper bluff area, and diminishes and 

eventually changes to a downward gradient to the south. The general direction of flow in the 

Copper Falls aquifer is to the north (toward Chequamegon Bay). Hydraulic conductivity values 

for the Copper Falls aquifer ranging from 5.9 x 10^ cm/sec to 9.6 x 10"̂  cm/sec were derived 

from a 48-hour aquifer performance test at the NSPW property in 1997. This data was used to 

later design an interim coal tar removal system installed by NSPW during 2000 (see Section 

3.1.5.7). 

3.1.3 Climate 

The regional climate ofthe Ashland area is mid-continental, being highly influenced by adjacent 

Lake Superior. The average daily high varies from 19.1 F° during January to 79.2 F° during July. 

Total annual precipitation averages nearly 33 inches. The highest precipitation levels occur 

during the summer months, although the total annual snowfall averages nearly 100 inches. The 

large snowfall is characteristic of the long winters. The average first frost occurs in mid-

September and the average last frost does not occur until the end of May. Consequently, 

Chequamegon Bay is generally ice-bound between December and April. 

These climatic conditions contribute to an affect on contaminant transport at the site, and 

similarly must be considered for the plan for the remedial investigation. The source of 

contaminants at the site are historic, known to have been generated beginning in the 19"̂  century, 

but were discontinued in the 1940's. The long winters likely retard contaminant mixing and 

'"* MW-7 was abandoned during the 2002 interim action; it was replaced by MW-7R. 
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dilu ;ion in surface waters during these seasonal conditions. Previous investigations at the site 

hav;; shown high concentrations and free-product zones within the bay sediments and Kreher 

Pari' fill soils, which are highly permeable and contain a shallow water table (and are likely 

influenced by frost penetration.) 

For most sample media, the remedial investigation may be slowed during the winter months, but 

it should not be postponed. The only sampling efforts that may be temporarily delayed include 

exterior air sampling, as well as test pit investigations and sampling.'^ All other sample efforts 

should be able to be implemented. 

3.1 .A Population and Land Use 

The population of the City of Ashland is 8,620 based on the 2000 census results. Residents are 

served by the city's municipal water supply, which is provided from Chequamegon Bay surface 

water. The surface water intake is located approximately 1,900 feet offshore at Longitude 90° 

50' 29" E and Latitude 46° 36' 25"N. The intake is located in approximately 23 feet of water 

and is approximately one mile northeast of the Site. The area is located in the Lake Superior 

Lowland Physiographic Province characterized by flat to undulating topography underlain by red 

glacial clay (Miller Creek Formation). Uplands lie to the south of Ashland and are characterized 

by rolling hilly topography and underlain by sand and gravel soils (Copper Falls Formation). 

Elevations in the Ashland area range from 601 feet MSL datum (Lake Superior surface 

elev ition) to approximately 700 feet MSL. Regional slope is generally to the north. The Site is 

comprised of a relatively flat terrace (former lake bed and then landfilled wetlands) and a 30 foot 

high upper bluff Elevations ofthe terrace range from 601 MSL to approximately 610 MSL. 

The elevation of the upper bluff in the vicinity of the former ravine area is approximately 640 

feet MSL. 

The Site itself is currently defined as the present extent of contamination. The Site includes the 

following: contaminated sediment (which is believed to be contained primarily within in an inlet 

of C/hequamegon Bay); NSPW's property (a former MGP), and potentially the areas beneath 

residences, a school, a playground, and a church (the upper bluff); the former lake bed area 

including a former City Waste Water Treatment Plant and buildings, a park with paths, grass. 

'̂  Biological sampling will be limited to ice-free conditions. 
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and boat storage. The Site is bordered by a marina, which is also potentially affected by site 

contaminants. 

Tourism in the Ashland area is a year-round enterprise. The area is a major destination during 

the spring and summer fishing seasons. The area is a draw during the fall for hunting for both 

small and large game. During the winter, winter sports especially snowmobiling and skiing are 

popular. Both the investigation and remedial activities associated with the Ashland Lakefront 

Site will necessarily be phased to minimize dismption to the extent possible to these tourism 

endeavors. 

3.1.5 Characteristics of Chemical Contaminants 

3.1.5.1 Distribution of Contamination 

Contamination of soil and groundwater is found on the NSPW property and at Kreher Park. 

Contaminated sediments are found in the subject inlet area off shore from the former WWTP. 

The primary contaminants associated with the site are benzene, the primary VOC, and 

naphthalene, the primary SVOC. Both of these compounds are ubiquitous throughout the site. 

Other VOCs and SVOCs are found along with these compounds at concentrations above 

regulatory and health based standards. However, benzene and naphthalene are the most 

common, and are found consistently at the highest levels. Appendix B includes figures adapted 

from the ARCGIS platform that shows the disfribution of naphthalene and benzene in both soil 

and groundwater at the site. 

The buried ravine is the primary source of contaminant residuals associated with the former 

MGP at the upper bluff. Contaminant levels in soil and groundwater decline in a horizontal 

direction away from the ravine area on the upper bluff because of the influence caused by the 

low permeability soils ofthe Miller Creek Formation. Appendix B, Figures B-17 and B-18 

identify the highest levels of these compounds in samples collected from the upper bluff area; the 

trace ofthe ravine is shown by the incidence ofthe higher levels. 

The conditions at Kreher Park are significantly different from the upper bluff because of the 

constmcted nature of the land in this area. As previously described, a relatively clean two-foot 

thick surficial soil layer overlies coarse-grained mbble fill and slab wood at the Park. The depth 
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to the water table varies from three to four feet. The coarse-grained fill is highly permeable. 

Consequently, the horizontal groundwater gradient across the Park area is very flat. 

Contaminant distribution at the Park area is much less defined than at the upper bluff. Potential 

source areas include former activities of lumber operations, the former waste disposal area on the 

wesiem portion, the former coal tar dump in the eastem portion, and activities associated with 

the former WWTP. Known source areas include the seep, associated with the discharge from the 

fomier 12-inch clay tile that extended along the base of the ravine, and free-product found in 

wells TW-11 and (to a lesser extent) MW-3(NET). Additional water table wells were recently 

inst;;.lled (May 2004) at the Park. The preliminary data from these wells indicates that the flat 

gradient does not provide a driving force to cause a significant confribution of contaminants to 

the near shore sediments. (Levels of total VOCs and SVOCs in the initial round of sample data 

from the newly installed near shore piezometers are orders of magnitude less than the sample 

data from up gradient wells at the Park.) Contaminant disfribution maps for benzene and 

naphthalene in soil, sediment and groundwater at the Site are included as figures B-15 through 

B-l>; in Appendix B. 

%mt̂  The contaminant distribution in sediment tends to mimic the shape of the shoreline. High levels 

of contaminants are found in the inlet area south of a line between the marina and the former 

WM'TP, a lobe offshore from the former WWTP to the north, and in the area east ofthe former 

W^'TP (see Figure B-5). Contaminant levels decline significantly (< 2 mg/kg total PAHs) north 

of a line between the north end of the marina and the north end of the Prentice Avenue boat 

landing. 

Con aminants in the Copper Falls aquifer are defined by the presence of a free-product plume 

that appears to have its origin in the area of a former gas holder on the NSPW property. This 

locaion is marked by the MW-15 well nest,'^ in the alley immediately south of the NSPW 

serv ce center. Vertical gradients at both the MW-4 and MW-15 well nests have been 

consistently measured downward. However, the horizontal direction of groundwater flow is to 

the north, and all well nests screened in the Copper Falls north of this location show consistently 

upward gradients. The free product plume has been found in Copper Falls wells screened near 

the contact between the Miller Creek Formation and the Copper Falls aquifer. These upward 

gradients show artesian conditions at Kreher Park, where the land surface is only two to three 

A similar free-product zone was measured at the MW-4 well nest (during the June, September and December 
2004 sampling events) located about 50 feet directly west ofthe MW-15 nest. 
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feet higher than the lake level. The free-product plume has not been found in wells measured 

down gradient from the bluff face. The dissolved phase plume however, has been found in 

samples from piezometers screened in the aquifer at Kreher Park. The same upward gradients 

that cause the artesian conditions have minimized horizontal migration of the dissolved phase 

plume, and tend to restrict the dissolved phase plume to a zone just below the contact with the 

Miller Creek formation. Data from a deep well installed at the former MGP (MW-2C) indicates 

that contaminants have not migrated to the bedrock at a depth of 192 feet. Additionally, the 

initial data from the new wells installed at Kreher Park during May 2004 (sampled June 2004) 

yielded only trace levels of contaminants (benzene at 11 [ig/\ in the sample from MW-24A was 

the only compound measured in excess of regulatory standards) in any of these new wells.'' 

These wells are the fiirthest down gradient wells installed in the Copper Falls aquifer. The cross-

section on Figure 5 shows the distribution of contaminants in the Copper Falls aquifer from the 

most recent sampling event during May 2004. 

3.1.5.2 Known and Potential Source Areas of Contamination 

The known source areas at the site include the MGP residual features associated with the former 

MGP (gas holders, former tanks, the historic tar well) shown on Figure 11 A. Another known 

source includes free-product found at the seep area (although this material has been linked to the 

12-inch clay tile, its location provides a separate source of contamination to groundwater and soil 

at Kreher Park), and free-product found in wells TW-11 north ofthe former WWTP, and MW-

3(NET) found in the southeast comer of the Park. Potential source areas include the former 

waste disposal area, the coal tar dump area (and by extension historic wood treatment at the 

Lakefront), and the former WWTP, each located at Kreher Park. 

The source of contaminants in the buried ravine and the Copper Falls aquifer is recognized as 

originating from the former MGP. However, the transport mechanisms for contaminants in the 

sediments, which have yielded the highest levels and greatest volume of contaminant mass, have 

not been definitively linked. A former open sewer that crossed the Kreher Park site in the 

westem portion ofthe site is shown on historic Sanbom maps from 1901 to 1951, and represents 

a possible conduit. However, no link to the seep area or other up gradient tar source areas (e.g., 

the former MGP) has been shown from previous investigations. Similarly, a culvert is shown on 

" Subsequent samples collected during September and December 2004 yielded only trace levels of toluene from 
these wells; this compound likely originated as a laboratory artifact. 
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a record drawing from 1953 relating to construction ofthe former WWTP draining the area of 

the coal tar dump. This culvert is shown extending from the north end of the coal tar dump area 

below Pulp Hoist Road (now Marina Drive) to an open ditch, which in tum leads west to the bay, 

where the highest sediment contaminant levels have been measured. Regardless, no data has 

been generated to confirm the contribution of either the open sewer or the coal tar dump as 

con firmed conduits for contaminants. 

3.1.i\3 Chemical Characteristics of Surface Soil 

Sampling of surface soil for chemical characterization has been primarily restricted to samples 

fron Kreher Park. Sampling for surface soils (from the surface to a one foot depth) has not been 

performed at the upper bluff. (Much ofthe upper bluff contains paved areas. The only exposed 

suri ace soils include the NSPW gravel storage yard north of St. Claire St., which encompasses 

the lorth part ofthe buried ravine adjacent to the bluff face, and grassy areas to the east and west 

of the ravine.) However, surface soil samples will be collected at the upper bluff as part of this 

inv(:Stigation. 

The results of samples collected at Kreher Park are limited to 10 representative sample locations 

collected by the WDNR during the 1990s. Multiple samples were collected from the seep area, 

which identified several VOCs, SVOCs and metals.' These soils were removed and disposed 

off site during the 2002 interim action. The remainder of the surface soil samples from Kreher 

Parl> yielded only trace levels of VOCs (n-butylbenzene, trichlorofluoromethane, 

trimethylbenzenes and xylenes) and no SVOCs. Several metals were found in these soils, 

including lead and arsenic in excess of RCLs. The range of this sample data can be shown in 

Appendix B, Figures B - 21 through B-24. Additional surface soil samples will be collected 

from Kreher Park as well as the upper bluff as described in Section 4.0 of this work plan. 

3.1.5.3 Chemical Characteristics of Subsurface Soil 

Widespread data exists for subsurface soils sampled at the site. At the upper bluff, the highest 

levels of soil contamination were detected within several feet ofthe surface in the vicinity ofthe 

'̂  Benzene was found in excess ofthe ch. NR 720, Wis. Adm. Code residual contaminant levels (RCLs) at levels 
ranging from 280 to 2000 ug/kg. Metals including lead (ranging from 68 to 234 mg/kg) and arsenic (ranging from 
7.5 to 13.2 mg/kg), both in excess of RCLs, were also measured in these samples. Other VOCs, SVOCs and metals 
were measured, but none in excess of RCLs. 
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former MGP located south of St. Claire Street. Site data indicate that soil contamination is 

limited to the former ravine. The fine grained low permeability Miller Creek formation retards 

the vertical and lateral migration of contaminants. The concentrations of contaminants decline 

with depth at several sample locations. Low levels of soil contamination were detected in soil 

samples collected around the perimeter of the former ravine which indicates that the 

concentration of contaminants also decline laterally with distance from the former MGP.'^ 

Residual contaminant levels (RCLs) listed in ch. NR 720, WAC, for arsenic and coal tar 

constituents (benzene, toluene, xylene, acenaphthene, acenaphthylene, benzo(a)anthracene, 

benzo(a)pyrene, benzo(k)fluoranthene, fluoranthene, chrysene, indeno(l,2,3-cd)pyrene, 2-

methylnaphthalene, naphthalene, and phenanthrene) were exceeded in soil samples collected 

from the NSPW property. 

Soils from the Kreher Park area have been historically sampled by the WDNR. A series of 

investigations during the 1990s that utilized test pits, geoprobes and well installations (both 

temporary and permanent) sampled soil for analyses. Similar coal tar constituents as those found 

at the upper bluff were found. Although the depth of the water table at Kreher Park (< 4 feet) 

likely resulted in matrix interference to the sample results, benzene and naphthalene were the 

dominant compounds identified in samples collected to the base ofthe fill. The highest levels of 

benzene and naphthalene found at Kreher Park, similar to other VOCs and SVOCs found at the 

upper bluff, were found in the vicinities of the seep area and the coal tar dump area (see 

Appendix B, Figures B-17 and B-18). 

3.15.4 Chemical Characteristics of Surface Water 

A total of 16 stations in the affected inlet and surrounding areas were sampled for surface water 

by the WDNR in 1998 and 2003. Benzene was the only VOC compound detected, in two 

samples ranging from 0.28 |a.g/l to 0.88 |j.g/l. Both samples were collected in 1998. The sample 

with the lowest benzene level also yielded low level detections of several SVOCS (< 1 fig/1), but 

no naphthalene was found. None ofthe other samples yielded detections of VOCs or SVOCs. A 

figure showing the sample locations and the samples showing the benzene detections is included 

in Appendix B, Figure B-20. 

'̂  An exception is boring B-31, advanced inside the fonner gas plant on the east side ofthe ravine, now used as part 
ofthe NSPW service center. The boring was advanced to 14 feet below the slab floor. No fill was encountered, 
only silty clay of the Miller Creek. High levels of benzene, naphthalene and other coal tar related VOCs and 
SVOCs were encountered at 2 - 4 ft. Lesser amounts were encountered from 7 - 9 ft. 
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3.1.5.5 Chemical Characteristics of Sediment 

Sevsral investigations of the affected sediments have been performed. The WDNR performed 

sampling programs in 1996, 1998 and again in 2003. NSPW performed a sampling investigation 

during 2001 ofthe same areas investigated by the WDNR in 1996, but extended the sampling 

effort deeper to provide greater vertical definition. Constituents of concem identified from these 

previous investigations include the same VOC and SVOC compounds found in the soil and 

groundwater of Kreher Park and the MGP property. However, the concentrations of 

con ;aminants in sediment are higher and more widespread than those found at the park thus far. 

These levels are generally higher than the solubility limits for the subject compounds, indicating 

free-product is present. 

A 1;; yer of wood chips overlies native sediment throughout the study area. The wood chip layer 

vanes in thickness from 0 to 6-feet, averaging about nine inches. Approximately 25,000 cubic 

yards of wood chips have been determined to exist overlying the affected sediments (see 

Appendix B, Figure B-19). Native sediment underlying the wood chip layer consists of 

%f,f inte "bedded layers of sand, silty sand, silt and silty clay. The highest concentrations of VOCs 

and SVOCs were detected in sediment samples collected in the area south of a line between the 

WV»TP and the marina, an area north of the WWTP, and in the area between the WAVTP and the 

boai landing. The highest levels are found at depths between 0 and 6 feet. The contaminated 

sediment appears generally to be concentrated at the wood/debris sediment-water interface where 

wocd waste is present. Contaminants are present at deeper intervals, but the lateral extent of 

comamination at these deeper intervals is limited to isolated hot spot areas. The lateral extent of 

contamination consists of an area approximately 10 acres in size. 

During the winter of 2001, NSPW conducted a detailed study of the extent of sediment 

comamination to further refine work performed by SEH in 1996. The results of this study are 

incl jded in URS report titled Final Report - Sediment Sample Results, NSP/Ashland Lakefront, 

Ashland, Wisconsin, prepared for Xcel Energy (June 1, 2001). Contaminant disfribution maps 

for VOCs and SVOCs for two-foot intervals between the sediment surface and a depth of 10 feet 

belcw the surface developed from this study are presented in this report in Appendix A. 

During March 2003, The WDNR collected additional data for physical characterization of the 

bay sediments. This data included dredged samples ofthe shallow sediments (0 to six inches) as 

URS 



Ashland / NSP Lakefront Superfund Site INITIAL EVALUATION 
Ashland, Wisconsin February 1,2005 
Final Rl / FS Work Plan Page: 3-13 

Revision: 02 

well as additional background samples beyond the affected area. This data confirmed that the 

distribution of sediment contamination is similar to the distribution shown by the earlier 

investigations. Additionally, it showed that residual levels of heavier weight organic compounds 

(PAHs) at low levels (2 mg/kg and less) extend farther to the north than had previously been 

sampled. However, it is believed that these numbers reflect background conditions characteristic 

of the Ashland area. The aerial extent of sediment contamination showing historic sample 

locations is represented on Figures B-5 through B-7. Representative cross sections showing data 

at depth are shown on Figures B-8 through B-11. 

3.1.5.6 Chemical Characteristics of Groundwater 

The water table is found at the site either in the fill (at Kreher Park and the buried ravine) or the 

Miller Creek formation (at the upper bluff at areas beyond the flanks ofthe ravine). The Copper 

Falls aquifer is a separate hydraulic unit where it is confined by the Miller Creek formation, 

north of a line contiguous with the alley south of the NSPW service center. South of this line, 

the Miller Creek has less plasticity, does not cause confining conditions for the Copper Falls, and 

is therefore the same hydraulic unit as the deep Copper Falls aquifer. Because the direction of 

groundwater flow is to the north, and the source for contaminants from the MGP are not found 

south of the alley, the groundwater contamination is separated between the fill/water table 

aquifer and the Copper Falls aquifer. 

The same VOCs and SVOCs found in soil in the ravine fill and Kreher Park fill are also found in 

water table wells screened in the ravine and at Kreher Park. High levels of benzene and 

naphthalene, and other coal tar constituents characteristic of the site, have been found in excess 

of ch. NR 140, WAC standards in these wells. This groundwater flows north along the axis of 

the ravine and discharges to the fill at Kreher Park. (The 12-inch clay tile transmitted 

groundwater and NAPL at the base of this ravine to the seep before it was intercepted and 

capped during the 2002 interim action.''*) In water table wells screened in the Miller Creek 

formation at the upper bluff, only trace levels of contaminants have been measured. The latest 

data collected for wells MW-1, -3, -8, -10,-11, and -17 during June 2004 yielded either no 

NSPW performed an interim removal action of the seep area that included excavation of contaminated soil, 
placement of a low permeability cap over the seep area, and the installation of a groundwater extraction well 
installed at the base of the buried ravine. Contaminated groundwater collected near the mouth of the ravine via a 
fourth extraction well is conveyed to the on-site treatment system associated with the coal tar removal system 
described later in this section. 
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detections or trace levels of VOCs and SVOCs. At Kreher Park, the high permeability ofthe 

woc'd v^aste fill results in a flat gradient. There is a slight mounding ofthe water table in the area 

of tie former seep, but in general this flat gradient condition results in a variable groundwater 

flow direction. As a result, concentrations of dissolved phase constituents at the park are 

variable and are likely influenced by perturbations in lake levels (e.g., storm events). Data 

collected from the site well network during June 2004 identified total VOC concentrations 

vapjing across the site. MW-2(NET) installed north of the seep yielded total VOCs of 1,064 

\ig/]. MW-1 (NET) installed between MW-2(NET) and the shoreline yielded total VOCs of 3,183 

|xg/]. The newly installed MW-25 installed north of MW-1 (NET) at the shoreline yielded total 

VOtZs of 1,947 |ig/l. Although survey data for the new wells is not available (the horizontal 

gradient for the June data between MW-2(NET) and MW-1 (NET) was .0006 ft/ft). This would 

imply either a separate source area between MW-1 (NET) and MW-2(NET), or variations in the 

direction of flow. ' The investigation for better definition of source areas will be performed as 

part of this remedial investigation. 

Coal tar existing as dense non-aqueous phase liquid (DNAPL) has been encountered at the base 

%tt^ of t'lc ravine, at the seep area, at the TW-11 well north of the former WWTP (beginning June 

2003), and in the underlying Copper Falls Aquifer. Coal tar varying from one to two feet in 

thiclaiess is present at the base ofthe ravine from south ofthe NSPW service facility north to the 

area of St. Claire Sfreet (the depth of the ravine in this area is less than 12 feet). Coal tar 

encountered in the shallow southem portion of the ravine near the former MGP building provides 

a source for contaminated groundwater flow, north through the former ravine into Kreher Park. 

Hov/ever, the contaminant levels measured in wells screened in the ravine north of St. Claire 

Street are significantly lower than wells screened in the ravine south of St. Claire Street (where 

free product coal tar is present), or at the seep. 

In the upper Copper Falls Aquifer, coal tar (NAPL) has been encountered from south of the 

NSl'W service facility north to the gravel parking and storage yard area located north of St. 

Five water table wells are present at Kreher Park that have been surveyed. Water levels have been collected at 
these wells quarterly for several years. These include TW-12 on the west side ofthe Park, MW-3(NET) on the east 
side, and MW-2(NET), MW-1 (NET) and TW-11, roughly equidistant between each other in a straight line between 
the ;;;ep and the shoreline. During most events, the highest water table elevations have been measured at TW-11, 
locaijd along the shoreline north of the former WWTP; the lowest have been measured at MW-3(NET). This 
diffe ence has generally averaged about one foot. Updated survey information will be obtained for this remedial 
inve-ligation. However, this data indicates that fluctuating lake levels have a significant influence on the direction 
of giDund water flow in the fill. 
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Claire Street. It has also been measured in a piezometer installed on the Our Lady of the Lake 

church property west of Third Avenue East. NSPW installed an interim removal action coal tar 

recovery system on its property to remove coal tar from the Copper Falls Aquifer during the 

summer/fall of 2000; the system became fiilly operational in January 2001. The coal tar 

recovery system consists of three extraction wells, an oil/water separator, and an on-site 

groundwater treatment system. Groundwater samples have been collected quarterly since the 

coal tar recovery system began operating, and results have been presented in progress reports. 

Nearly 7,000 gallons of coal tar have been removed, and more than 1,100,000 gallons of 

contaminated groundwater have been treated between January 2001 and January 2005. 

NSPW conducted forensics analyses to fingerprint samples of the free-product collected from the 

NSPW property, the seep area and the sediments to evaluate potential material origins of the 

product. The Gas Technology Institute (GTI) confirmed that the tar fraction of the samples from 

each of the areas were similar, and resembled a water gas tar from a manufactured gas plant 

source. However, the analyses also determined that the samples from the seep and sediment 

areas included a middle-weight petroleum distillate fraction that was not found in the fingerprints 

from the samples collected from the NSPW property. The WDNR performed an independent 

fingerprint analyses on samples from Kreher Park and the sediments. The Battelle Institute 

confirmed the earlier analyses performed by GTI, that the tars originated from a water gas 

manufacturing process. 

The Oronto sandstone underlying the Copper Falls aquifer has also been investigated to 

determine if contaminants have migrated to this depth. During December, 2003, a deep bedrock 

well was installed north of St. Claire Street through a thick residuum of NAPL (approximately 

four feet) near the top of the Copper Falls aquifer. The well was double cased to prevent 

infiision of the well by the product to 70 feet. The screen was installed intercepting the 

sandstone and the base of the Copper Falls at 192 feet. Successive samples collected during 

December 2003, and March, June and September 2004 have yielded total VOC levels of 25.6 

\ig/\, 2.68 )ig/l, 0.59 ^g/1 and 0.86 ^g/l, respectively. This decline indicates the initial 

concenfrations were likely caused by drilling interference. Additionally, given the high vertical 

" A fourth extraction well was added to the treatment system in 2002. This well, installed at the base ofthe buried 
ravine, intercepts groundwater at the ravine mouth before it discharges to the former seep area. It was installed as 
part ofthe seep interim action described earlier. 
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gradient measured between this screen and the adjacent well MW-2B , this decline in 

contaminant levels ftirther confirms the likelihood that these water quality measurements are 

dril ling artifacts. 

Down gradient of the free-product plume in the Copper Falls aquifer to the north, beneath the 

Kreher Park area, the upward gradients within the Copper Falls retard downward migration of 

the dissolved phase contaminant mass. Each of the well nests installed within the Copper Falls 

show this condition, with the deeper wells yielding lower concentration levels. Additionally, the 

sane upward gradients limit the northerly migration ofthe dissolved phase plume. Contaminant 

levels measured in samples collected during September 2004 from piezometers north of the free-

product plume at well nest MW-7 A&B yielded total VOCS of 20,760 pg/1 and 4.0 ^g/1, 

respectively. At the MW-2(NET) B&A well nest, approximately 120 feet north ofthe MW-7 

nest, total VOCs of 45,830 and 1,336 pg/1, respectively, were measured in the sample collected 

during this same event.̂ "* Total VOCs in the sample from MW-25A, newly installed along the 

shoreline about 200 feet northwest of the MW-1 well nest, yielded total VOCs of 0.24 |ig/l. 

Figures showing the contaminant distribution of benzene and naphthalene in wells screened at 

%h^f the water table in the fill/Miller Creek formation, as well as the Copper Falls aquifer, are 

included in Appendix B, Figures B-15 and B-16. 

As described earlier, the Miller Creek formation thickens from the bluff face to the shoreline. 

The Miller Creek creates an aquitard of the Copper Falls at Kreher Park causing artesian or 

flowing well conditions for all wells installed in the Copper Falls at the Park. Consequenfly, 

there is no hydraulic connection with the groundwater in the wood waste fill or the surface water 

alorg the shoreline. Although the Copper Falls aquifer may discharge to the bay some distance 

beyond the shoreline, this data indicates that contaminants originating from the free-product 

plume would not likely be detected. 

The well network within the Copper Falls aquifer, including the piezometers recently installed 

during May 2004, provides adequate definition of both the free-product and dissolved phase 

plumes. A well constmction summary for all wells in the existing network is included in 

"• W ;11 MW-2C has not yet been surveyed. However, the water level at MW-2C was 10.2 ft. from the top of casing 
(TOC) on June 14, 2004; the water level at MW-2BR was 10.88 ft. from TOC on the same date. 
"'' Tie A wells are installed at most locations immediately below the contact ofthe Miller Creek and Copper Falls, 
and the B wells installed 20 feet deeper; at MW-2(NET) the A&B locations are reversed. 
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Appendix H as Table H-1. Additional data from the network should be collected to further 

establish contaminant flow conditions. 

3.1.5.7 Chemical Characteristics of Air 

The direction of prevailing wind at the site is from the southwest, although storm conditions 

often result in northeasterly winds, from the main body of Lake Superior. Air monitoring at the 

site has been restricted to summa and puff canister sampling for VOCs and SVOCs (PAHs), 

respectively, during the 2001 investigation for the clay tile at the NSPW property and the 2002 

seep remediation. In addition, particulate sampling at the NSPW property during the clay tile 

investigation was also performed. This sampling was performed primarily as part ofthe health 

and safety monitoring program for site workers engaged in those programs. 

During the 2001 clay tile investigation, air sampling was performed during the time the trenches 

were open. Particulate measurements did not exceed 0.005 mg/m for any 4-hour metered 

period. The summa canister samples (method TO-14) were collected downwind of the open 

trenches and yielded benzene levels of 3.2 and 1.6 |J.g/m^ (the upwind samples were non-detect). 

PAH samples (TO-13) during this effort yielded non-detect. 

Samples collected during the seep remediation were also collected both upwind and downwind 

ofthe excavation. Trace levels of upwind compounds were measured for likely lab contaminants 

(i.e., freons, methylene chloride). Additional downwind compounds including benzene (1.4 

|ig/m^), toluene (0.74 pg/m" )̂, naphthalene (5.1 pg/m^), and ethylbenzene and xylenes (both 3.0 

pg/m ) were also measured. 

Specific vapor intmsion analyses into nearby buildings will be evaluated as part of this remedial 

invesfigation. 

3.2 PRELIMINARY IDENTIFICATION OF APPLICABLE OR RELEVANT AND APPROPRIATE 

REQUIREMENTS 

This section provides a preliminary determination of the regulations that are applicable or 

relevant and appropriate to the remediation ofthe site. Both federal and state environmental and 

public health requirements are considered. In addition, this section presents an identification of 
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federal and state criteria, advisories, and guidance that could be used for evaluating remedial 

altematives. 

3.2.1 Definition of Applicable or Relevant and Appropriate Requirements (ARARs) 

The legal requirements that are relevant to the remediafion ofthe site are identified and discussed 

using the framework and terminology of the Comprehensive Environmental Response, 

Compensation and Liability Act of 1980 (CERCLA), as amended by the Superfund Amendments 

and Reauthorization Act (SARA). These acts specify that Superfiind remedial actions must 

comply with the requirements and standards of both federal and state laws. 

Applicable requirements are those cleanup standards, standards of control, and other substantive 

requirements, criteria, or limitations promulgated under federal environmental or state 

environmental or facility siting laws that specifically address a hazardous substance, pollutant, 

contaminant, remedial action, location, or other circumstance at a CERCLA site. An applicable 

requirement must directly and fiilly address the situation at the site. 

Relevant and appropriate requirements are those cleanup standards, standards of control, or other 

substantive requirements, criteria, or limitations promulgated under federal environmental or 

state environmental or facility siting laws that, while not "applicable" to a hazardous substance, 

pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site, 

address problems or situations sufficiently similar to those encountered at the CERCLA site that 

their use is well suited to the particular site. 

Actions must comply with state ARARs that are more sfringent than federal ARARs. State 

AR '̂VRs are also used in the absence of a federal ARAR, or where a state ARAR is broader in 

scope than the federal ARAR. In order to qualify as an ARAR, state requirements must be 

promulgated and identified in a timely manner. Furthermore, for a state requirement to be a 

potential ARAR it must be applicable to all remedial situations described in the requirement, not 

just CERCLA sites. 

ARARs are not currently available for every chemical, location, or action that may be 

encountered. When ARARs are not available, remediation goals may be based upon other 

federal or state criteria, advisories, and guidance, or local ordinances. In the development of 
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remedial action altematives, the information derived from these sources is termed "To Be 

Considered" and the resulting requirements are referred to as TBCs. Clean-up goals can be 

based upon non-promulgated criteria and advisories such as reference doses when ARARs do not 

exist, or when an ARAR alone would not be sufficiently protective in the given circumstance. 

By contrast, there are six conditions under which compliance with ARARs may be waived. 

Remedial actions performed under Superfiind authority must comply with ARAR except in the 

following circumstances: (1) the remedial action is an interim measure or a portion ofthe total 

remedy which will attain the standard upon completion; (2) compliance with the requirement 

could result in greater risk to human health and the environment than altemative options; (3) 

compliance is technically impracdcal from an engineering perspective; (4) the remedial action 

will attain an equivalent standard of performance; (5) the requirement has been promulgated by 

the state, but has not been consistently applied in similar circumstances; or (6) the remedial 

action would dismpt fund balancing. 

Potential ARARs and TBCs are classified as chemical-, action-, or location-specific. Chemical-

specific ARARs or TBCs are usually health or risk-based numerical values, or methodologies 

which when applied to site specific conditions, result in the establishment of numerical values. 

These values establish the acceptable amount or concentration of a chemical that may be found 

in, or discharged to, the ambient environment. Location-specific ARARs or TBCs generally are 

restrictions imposed when remedial activities are performed in an environmentally sensitive area 

or special location. Some examples of special locations include floodplains, wetlands, historic 

places, and sensitive ecosystems or habitats. Action-specific ARARs or TBCs are resfrictions 

placed on particular treatment or disposal technologies. Examples of action-specific ARARs are 

effluent discharge limits and hazardous waste manifest requirements. 

3.2.2 Consideration of ARARs during the RI/FS 

ARARs are used to determine the necessary extent of cleanup, to scope and formulate remedial 

action altematives, and to govem the implementation of the selected altemative. A preliminary 

list of ARARs is developed as part ofthe work plan development. 

As the RI/FS process continues, the list of ARARs will be updated, particularly as guidance are 

issued by state and federal agencies. ARARs will be used as a guide to establish the appropriate 
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extent of site cleanup; to aid in scoping, formulating, and selecting proposed treatment 

teclmologies; and to govem the implementation and operation of the selected remedial 

altemative. Primary consideration should be given to remedial altematives that attain or exceed 

the requirements of the identified ARARs. Throughout the RI/FS, ARARs are identified and 

util zed by taking into account the following: 

• Contaminants suspected or identified to be at the site; 

• Chemical analysis performed, or scheduled to be performed; 

• Types of media (air, soil, ground water, surface water, and sediment); 

• Geology and other site characteristics; 

• Use of site resources and media; 

• Potential contaminant transport mechanisms; 

• Purpose and application of potential ARARs; and 

• Remedial altematives considered for site cleanup. 

3.2.3 Preliminary Identification of ARARs and TBCs 

The National Contingency Plan and the SARA/CERCLA Compliance Policy guidance define 

app icable requirements as the federal and state requirements for hazardous substances, which 

world be legally binding at the site, if site response were to be undertaken regardless of 

CERCLA Sections 104 or 106. Relevant and appropriate requirements are defined as those 

federal and state requirements that, while not directly applicable, apply to facilities or problems 

simTar to those encountered at this site. With respect to the selection of remedial altemafives, 

rele /ant and appropriate requirements are to be afforded the same weight and consideration as 

applicable requirements. 

The following federal requirements are potentially applicable or relevant and appropriate to the 

site: 

3.2. ;i. 1 Chemical Specific ARARs 

Resource Conservation and Recovery Act Ground Water Protection Standards and Maximum 

Concenfration Limits (40 CFR 264, Subpart F) 
Stai idards and Maximum Concentration Limits (40 CFR 264, Subpart F) 
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Clean Water Act, Water Quality Criteria (Section 304) 

National Ambient Air Quality Standards (40 CFR 50) 

Safe Drinking Water Act, Maximum Contaminant Levels (40 CFR 261) 

Toxic Substances Control Act 

3.2.3.2 Location Specific ARARs 

Endangered Species Act of 1973 (16 USC 1531) 

Executive Order on Wetlands Protection No. 11990 

Nafional Historic Preservation Act (16 USC 470) Section 106 (36 CFR 800) 

RCRA Location Requirements for 100-year Floodplains (40 CFR 264.18(b)) 

Fish and Wildlife Coordination Act (16 USC 661) 

Clean Water Act Section 404 and Rivers and Harbor Act Section 10 Requirements for Dredge 

and Fill Activities (40 CFR 230) 

Army Corps of Engineers Regulations for Constmction and Discharge of Dredged or Fill 

Materials in Navigable Waterways (33 CFR 320-330) 

Wetlands Constmction and Management Procedures (40 CFR 6, Appendix A) 

3.2.3.3 Action Specific ARARs 

RCRA Subtitle C Hazardous Waste Treatment Facility Design and Operating Standards for 

Treatment and Disposal Systems (i.e., landfill, incinerators, tanks, containers, etc.) (40 CFR 264 

and 265) (Minimum Technology Requirements) 

RCRA Subtitle C Closure and Post-Closure Standards (40 CFR 264, Subpart G) 

RCRA Ground Water Monitoring and Protection Standards (40 CFR 264, Subpart F) 

RCRA Manifesting, Transport and Recordkeeping Requirements (40 CFR 262) 

RCRA Manifesting, Transport, and Recordkeeping Requirements (40 CFR 262) 

RCRA Wastewater Treatment System Standards (40 CFR 264, Subpart X) 

RCRA Corrective Action (40 CFR 264.101) 

RCRA Storage Requirements (40 CFR 264; 40 CFR 265, Subparts I and J) 

RCRA Subfitle D Non-hazardous Waste Management Standards (40 CFR 257) 

Off-site Transport of Hazardous Waste (EPA OSER Directive 9834. II) 

Reinjection Requirements (EPA OSWER Directive 9234.1-06) 

RCRA Excavation and Fugitive Dust Requirements (40 CFR 264.251 and 264.254) 
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Safs: Drinking Water Act, Underground Injection Control Requirements (40 CFR 144 and 146) 

RCRA Land Disposal Restrictions (40 CFR 268) (On- and off-site disposal of excavated soil) 

Clean Water Act - NPDES Permitting Requirements for Discharge of Treatment System 

Effluent (40 CFR 122-125) 

Effl uent Guidelines for Organic Chemicals, Plastics, and Resins (Discharge limits (40 CFR 414) 

Clean Water Act Discharge to Publicly Owned Treatment Works (POTW) (40 CFR 403) 

Nation Emission Standards for Hazardous Air Pollutants (NESHAPs) (40 CFR 61) 

DOT Rules for Hazardous Materials Transport (49 CFR 107, 1071.1 - 171.500) 

Occupational Safety and Health Standards for Hazardous Responses and General Constmction 

Activities (29 CFR 1904, 1910, 1926) 

Fish and Wildlife Coordinafion Act (16 USC 661) 

Whi;n ARARs do not exist for a particular chemical or remedial activity, other criteria, 

advisories and guidance (TBCs) may be useful in designing and selecting a remedial altemative. 

The following criteria, advisories and guidance were developed by EPA, other federal agencies 

and state agencies. 

Federal TBCs (Action-, Location-, and Chemical-Specific): 

Safe Drinking Water Act National Primary Drinking Water Regulations, Maximum Contaminant 

Levijl Goals (MCLGs) 

Ma>imum Contaminant Level Goals (56 CFR 3256, January 30, 1991, 50 FR 46936-47022, 

November 13, 1985) 

Proposed Federal Air Emission Standards for Volatile Organic Control Equipment (52 FR 3748) 

(air stripper controls) 

Proposed Requirements for Hybrid Closures (combined waste-in-place and clean closures) (52 

FRf;711) 

USIiPA Drinking Water Health Advisories 

USi;;PA Health Effects Assessment (HEAs) 

TSCA Health Data 

Toxicological Profiles, Agency for Toxic Substances and Disease Registry, U.S. Public Health 

Ser, ice 

Poli ;y for the Development of Water-Quality-Based Permit Limitations for Toxic Pollutants (49 

FRK711) 
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Cancer Assessment Group (National Academy of Science) Guidance 

Ground Water Classification Guidelines 

Ground Water Protection Strategy 

Waste Load Allocation Procedures 

Fish and Wildlife Coordination Act Advisories 

Federal Guidelines for Specification of Disposal Site for Dredged or Fill Material 

Proposed RCRA Correcfive Action Regulafions (July 27, 1991) 

NOAA's Effect Range-Low (ER-L) and Effects Range - Medium (ER-M) Requirements 

Ontario Ministry of the Environment and Energy Lowest Effect Level (LEL) and Severe Effects 

Level (SEL) 

USEPA Region 9 Risk Based Concentrations (RBCs) 

3.3 RESULTS OF PREVIOUS RISK ASSESSMENTS 

This section presents a brief summary ofthe preliminary human health risk assessment (Section 

3.3.1) and ecological risk assessment (Secfion 3.3.2) that have been conducted for the site. 

3.3.1 Previous Human Health Risk Assessment 

Human health risk assessments that have been previously conducted for the Site include: 

• SEH (1998). Baseline Human Health Risk Assessment. Conducted by Short Elliot 

Hendrickson Inc. (SEH) in 1998 for the Wisconsin Department of Natural Resources 

(WDNR). 

• ATSDR (2003). Public Health Assessment for Ashland/Northem States Power 

Lakefront. Ashland, Ashland County, Wisconsin. September 25, 2003. Prepared by 

Agency for Toxic Substances and Disease Registry (ATSDR). 

Selection of COPCs, source areas and release mechanisms, exposure pathways and receptors, 

preliminary conclusions relating to potential risk to human health and addifional data needs 

based on the previous human health risk assessments are discussed in the following subsections. 
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3.3.1.1. Chemicals of Potential Concern 

A 1 ist of COPCs was developed based on available analytical data from previous surface soil, 

groundwater, surface water, and sediment sampling at the Upper Bluff Ravine Area / former 

MGP facility, Kreher Park, and aquatic portions ofthe site. COPCs for the Site included: 

SVOCs: acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 

ben ?o(b)fluoranthene, benzo(k)fluoranthene, benzo(ghi)perylene, bis(2-ethylhexyl)phthalate, 

chrv'sene, dibenzo(ah)anthracene, dibenzofiiran, 2,4-dimethylphenol, fluoranthene, fluorene, 

Indi;no(123-cd)pyrene, 1-methyl naphthalene, 2-methyl naphthalene, naphthalene, phenanthrene, 

phe lol, pyrene, 2,6-dinitrotoluene, carbazole. 

» The carcinogenic PAHs are: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, lndeno(l,2,3-cd)pyrene. 

» The non-carcinogenic PAHs are: acenaphthene, acenaphthylene, anthracene, 

fluoranthene, fluorene, 2-methylnapthalene, naphthalene, phenanthrene, and pyrene. 

VOCs: benzene, n-butylbenzene, sec-butylbenzene, tert-butylbenzene, ethylbenzene, 

isopropylbenzene, p-isopropylbenzene, p-isopropyltoluene, naphthalene, n-propylbenzene, 

toluene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, trichlorofluoromethane, total xylenes. 

Inorganics: arsenic, copper, lead, zinc, cyanide, selenium, chromium, aluminum. 

Appendix H, Table H-2 and Table_H-3 show maximum SVOC concentrations in soil (both 

surface and subsurface) and sediments, respectively. Information presented on these tables 

includes the specific parameters, the concentrations detected, and the depth/location). 

3.3.1.2. Potential Source Areas and Release Mechanisms 

The potential source areas based on the public health assessment (ATSDR 2003) and the baseline 

human health risk assessment performed by SEH (1998) included: 

*' The former MGP property, the former clay tile pipe (seep) from the MGP property; 
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• The exisfing coal tar within the MGP property and the subsurface soil and groundwater 

contaminated by that coal tar spreading beneath the subsurface; 

• Subsurface contamination within the Kreher Park area (which was contaminated by the 

coal tar from the aforementioned source areas and potentially other contaminant sources 

from historical dumping and activifies on that property over the past hundred years); and 

• The contaminated sediment in the Chequamegon Bay inlet. 

The contaminated sediment is expected to be a secondary source area. The origin of that 

contamination is the coal tar which has migrated into the bay from the former MGP property via 

the seep, or from the Kreher Park area from historic industrial activities, previously exisfing 

discharge pipes, subsurface migration via groundwater, and possibly stormwater discharge into 

the bay. It is also possible that some contaminated sediment is derived from migration of other 

contaminants from the historical landfilling and dumping in the area now known as Kreher Park. 

Release mechanisms from original sources of contamination include migration with the flow of 

groundwater, preferential flow of surface water through conduits such as the former 12-inch clay 

tile pipe and open sewer and preferential flow of groundwater and contaminants through the non-

homogeneous fill materials. Bioconcentration of chemicals in fish tissue may occur through 

contact with impacted surface water (lake) water and sediments. 

The exhibit below summarizes potential sources, release and transport mechanisms and receiving 

media based on the previously completed risk assessments. 

Release Source 

Contaminated Soils 

Contaminated Groundwater 

Contaminated Surface Water and 
Contaminated Sediment 

Release/Transport 
Mechanism 
Leaching 
Surface Runoff 
VolafiJizalion/fijgitive dust 
generation 
Contact/uptake 
Migration & discharge to surface 
water 
Volatilization 
Contact/uptake 

Volatilization 
Partitioning 
Contactyuptake 

Receiving Media 

Surface and subsurface soils 
Sediments/surface water 
Air 
Biota 

Surface water / sediments/ surface 
soils / biota 
Air 
Biota 

Air 
Surface water 
Biota 
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Cuirenfly, the former MGP property is privately owned by NSPW and it is gated and locked. 

On y NSPW employees and contract staff involved in operations and maintenance ofthe interim 

removal acfion are potentially exposed to the contaminated groundwater, coal tar, and impacts 

from volafilization through the air. Potenfial risks esfimated in the baseline risk assessments by 

SEH (1998) risk assessment for all populations exposed to seep water, primarily through dermal 

contact, have been eliminated by the 2002 interim action that capped the seep discharge at 

Kreher Park. There are no longer any completed exposure pathways between seep constituents 

and humans. 

Kreher Park is accessible and has significant use by adults and children for recreational purposes. 

However, the soil is covered by grass and not expected to be a direct contact threat if it contains 

contaminafion. Verificafion sampling will be performed as part of this work. Two artesian wells 

are present at Kreher Park. Contamination has not yet reached these wells, based upon quarterly 

sanpling events. The ATSDR also concluded in the 2003 study that the water from the two 

artesian wells was safe to drink, but regular testing for site-related constituents should continue. 

As of September, 2004, the City of Ashland has temporarily closed public access to these wells. 

Appendix H, Table H- 4 shows the monitoring results for the artesian wells (all data that is 

ava lable, showing the dates of sampling, the parameters sampled for, the methodology, and the 

method detecfion limits). 

Although uptake of surface water and sediment COPCs by aquafic biota was identified as on of 

the potential fransport mechanisms, sport-caught fish from Chequamegon Bay do not contain 

levels of site-related chemicals that are a health concem for eating (ATSDR 2003). The 

Wisconsin Department of Health and Family Services has advised the public to follow a fish 

con sumption advisory for Lake Superior. However, this consumpfion advisory is based on non-

site related contaminants from other sources. 

The previous risk assessments also concluded that contaminated sediment and wood chips appear 

generally to remain within the inlet, based upon previous data collected, although additional data 

are needed to verify this hypothesis. In addition, the risk assessments concluded that there may 

be :i dissolved phase slowly migrafing into the surface water column and moving out into the 

Bay. A major storm event could cause significant erosion and migration ofthe contaminated 

sediment. Signs are posted along the lakefront to wam adults and children and to prohibit access 
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to this area ofthe lakefront. Boat traffic, propellers, and wave action could potentially cause oil 

slicks to form and volatilizafion of COPCs into the air. 

3.3. f.3. Migration Pathways 

The exposure pathways for Site of contaminafion were summarized in the SEH (1998) as 

follows: 

3.3.1.3.1. Surface Soil Pathway 

The surface soil sampling completed during previous studies was limited and does not provide 

adequate informafion to assess risk to human health or the environment in the following areas: 

the former MGP property, non-paved locations, within Kreher Park (especially in areas believed 

to include a former solid waste fill area, a historic coal tar dump, and locations that may possibly 

have been impacted by the former seep), and in areas throughout Kreher Park, the residential 

area, the marina and RV park that is not suspected to be contaminated based on historic maps, 

but, that could be potentially contaminated since much of that land was filled in and potenfially 

subject to the disposal of various waste products. 

3.3.1.3.2. Subsurface Soil Pathway 

The subsurface soil sampling completed during previous studies was also limited in the same 

way as the surface soil sampling previously completed. The same locadons will be sampled as 

the surface soil locations to determine the presence or absence of contamination throughout the 

Site's subsurface. 

3.3.1.3.3. Groundwater Pathway 

Previous groundwater investigations were focused on the MGP area in the fill and shallow zone 

(above the Miller Creek Formation), and did not include an invesfigafion to determine the extent 

of contamination emanafing from the former MGP area and its spread down into the ravine, and 

the former lakebed fill area (Kreher Park). 
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3.3.13.4. Surface Water/Sedimetit Pathway 

Pre\ ious investigations were thorough regarding the characterization of sediment in aquatic areas 

of the Site. However, additional information is needed to assess the potential for the spread of 

contaminants outside of the inlet through natural processes, or to explain the current hypothesis 

that the contamination may be resuspended and eroded from the surface within the inlet, but does 

not spread outside of the inlet. In addifion, surface water sampling was limited in previous 

investigations, and additional data will be collected as needed. 

3.3.1.4. Summary of Additional Data Needs 

As discussed previously, additional surface and subsurface soil samples are needed to 

supplement available data in the unpaved areas on the former MGP property and its surrounding 

area;, within Kreher Park (the filled-in lakebed) and around the residential areas that may have 

beer impacted by Site contamination. Additional sediment sampling is necessary to address 

contaminant migration, transport, and/or contaminant stability within the inlet. Some additional 

fish fissue sampling is also necessary to address human health risk from any fish that may be 

affe<;ted by contaminated sediment/surface water. 

3.3.2 Ecological Risk Assessment 

3.3.2.1 Preliminary Ecological Impacts Evaluation 

In 1998. SEH completed an Ecological Risk Assessment (ERA) ofthe contaminated sediments 

adjacent to Kreher Park (SEH 1998). The 1998 ERA concluded that there is evidence that some 

sediments at the Site were contaminated to the degree that they were toxic to benthic organisms 

living in them. 

Several lines of evidence were used in the 1998 investigafion including: 1) a literature search 

conducted to select relevant sediment effects benchmarks for evaluation of Ste data and identify 

ecological effects documented at other sites with similar contaminants and exposures; 2) 

sediment samples collected, analyzed, and compared to sediment effects benchmarks for the 

contaminants identified; 3) a limited survey conducted ofthe benthic community at contaminated 
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and reference locafions; 4) a series of laboratory bioassays conducted to characterize the effects 

of short term exposure to the contaminated and reference sediment samples; and 5) collection of 

fish for analysis of tissue chemical concenfrations. 

A supplemental ERA was performed in 2001 (SEH 2002) during which additional sediment 

toxicity testing was conducted to provide information for determining clean-up goals for the 

sediments. The following sections summarize the various lines of evidence used and the 

conclusions of these preliminary ecological risk assessments. 

3.3.2.2 Sediment and Surface Water Chemical Data Evaluation 

Several sets of sediment effects benchmarks were identified in the literature search. Sediment 

chemical data was compared to several sets of probable effects levels for both dry weight units 

and normalized-to-organic-carbon (NOC) units. SVOC and VOC benchmarks were exceeded for 

several chemicals at several locations in the shallow bioactive zone sediments and deeper 

sediments. Based on this comparison, it was concluded there was a high probability of adverse 

effects to aquatic life from the contaminated sediments. 

One water column sample collected during a 3-foot wave period exhibited SVOC concentrafions 

which exceeded secondary acute and chronic water quality criteria values. 

3.3.2.3 Fish Tissue Study 

Comparison ofthe Site SVOC concentrafions in sediment to sediment data from other sites in the 

literature indicated that SVOCs may be accumulating in resident fish species, especially bottom 

feeders. Since exposure of contaminated sediments at other sites has documented evidence of 

tumors and other histopathological effects a study was conducted in the Ashland area to evaluate 

levels of PAHs in fish caught at the Site and to evaluate the condition of the fish at the Site. 

Results from this study indicated that there was no evidence of extemal deformifies in the fish. 

About half of the fish had measurable concentrations of low molecular weight PAHs in their 

tissues. No fish collected had measurable amounts of high molecular weight PAHs in their 

fissues. 
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3.3.2.4 Benthic Community Evaluation 

A limited benthic community survey was conducted in 1998. Four stations were sampled, two 

contaminated stations (one in sand, the other in wood debris) and two reference stations (one in 

sane, the other in wood debris). Benthic community survey results were evaluated for richness, 

abundance and relative indices. Graphical analyses indicated that the two contaminated stations 

and the reference wood debris station were degraded compared to the reference sand station. 

3.3.15 Bioassays 

Bioassays were conducted in 1998 on several sediment samples collected from the same two 

contaminated stafions and two reference stations (SEH 1998). BuUc sediment toxicity tests were 

conducted on the following benthic species: Hyallela azteca, Chironomous tentans, and 

Lumbriculus variegatus. Sediment elutriate preparations from these sites were also used in tests 

on I'imephales promeles and Daphnia magna. 

Supi)lemental bioassay toxicity studies were conducted in 2001 using H. azteca, C. tentans, and 

P. fromeles exposed to bulk sediments collected from four contaminated stations and two 

reference stations (SEH 2002). Parallel tests were conducted utilizing a dilution methodology in 

whieh various proportions of sediments from impacted sites were mixed with sediments from 

reference sites to obtain a range of exposure concentrations. 

Test results were evaluated for effects on survival and growth, and graphically compared to PAH 

toxic units. Statistically significant differences in survival and/or growth were documented 

betvieen each sample. The SEH report concluded that toxic effects appeared to correlate well to 

the magnitude of toxic units. SEH concluded that results from both the bulk sediment dilution 

tests and the sediment elutriate dilution tests supported the exposure concentration/effects 

characterization. 

Results of literature searches indicated that the toxic effects of certain SVOCs may be enhanced 

by exposure to the ultraviolet (UV) component in sunlight. Comparison of phototoxic PAH 

concenfrations at the Site to reference levels in the literature indicated the potenfial for 

phototoxic effects at the Site. Phototoxicity studies using UV light were performed in 1998 and 
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2001 in conjuncfion with standard toxicity test organisms exposed to bulk sediment or sediment 

elutriate samples collected from the Site. While there was no documentation of how well the UV 

regime during the bioassay compared to what ecological receptors would be exposed to at the 

Site, SEH concluded that under the conditions the bioassay was conducted there was evidence of 

enhanced phototoxicity effects for benthic organisms, zooplankton, and fish larvae. 

3.3.2.6 Risk Characterization 

SEH concluded from these various lines of evidence indicate that a strong potenfial exists for 

ecological risks from exposure to contaminated sediments in the bioacfive zone and 

contaminated surface water over this zone. The lines of evidence included: 1) PAH 

concentrations in sediments exceeding several sediment effects benchmarks; 2) evidence of 

benthic community impairment in the contaminated areas as documented in field studies; 3) 

results of standard and photo-enhanced bioassay tests that indicated that the probability of 

ecological effects increase with exposure to increased contaminant concentrafions in sediments 

and surface waters over the sediments; 4) the exceeding of secondary acute and chronic water 

quality criteria during heavy wave acfion, based on field sampling and in laboratory settling 

studies; 5) sediment concentrafions of PAHs similar to those at other sites where 

bioaccumulafion and mutagenic effects have been observed in fish; and 6) evidence of low 

molecular weight PAHs in some fish fissues collected from the Site. 

The risk characterization also concluded that levels of PAHs in subsurface sediments are higher 

than in the surficial bioactive zone. Future disturbance and exposure of the deeper contaminated 

sediments to the sediment-water interface and water column by either natural (e.g., storms, ice 

scouring) or uncontrolled anthropogenic (e.g., boat prop wash, shoreline maintenance) forces 

could potentially release contaminants in subsurface sediments and potentially transport them 

from the Site. 

In addition, the risk characterization concluded that ecological impacts to benthic organisms may 

include acute and chronic toxic effects from direct contact or ingestion of impacted sediments, 

food, and water. Impacts to the fish community could include acute and chronic effects from 

ingesting contaminated food, or direct contact with contaminated sediments and water. Immature 

fish and eggs are expected to be especially susceptible to acute effects from sediment-associated 
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PAHS based on the results of the sediment toxicity studies, including the one conducted under 

UV light. It was also concluded that another potenfial impact to the fish community would be the 

loss or reduction of the lower level benthic community food source in the contaminated area. 

Likewise, the terrestrial community may suffer from exposure to the contaminated water and 

sediments, ingestion of contaminated food, or loss or reduction of food sources. 

The 2001 ERA (SEH 2002) also proposed Preliminary Remediation Goals (PRGs) for the 

contaminated substrates present (wood chips and sand) that were based on the results of these 

lines of evidence. 

3.4 CONCEPTUAL SITE MODEL 

Thiir secfion presents an interpretafion of the nature and extent of Site contaminants using the 

results ofthe previous descriptions on the various affected media. 

3.4.1 Uplands 

Settins 

The known source of contamination at the upper bluff is the historic MGP and the associated 

appurtenances with this facility. Coal tar co-product from the manufactured gas process was 

released to the environment during the operafional life ofthe plant from 1885 through 1947. 

This co-product, which is a dense non-aqueous phase liquid in pure form and includes an 

emulsified fraction in wastewater, was released via normal conventional handling practices at the 

time. During the early years of operation ofthe MGP, much ofthe co-product was released to a 

ravine that transected the Site and opened to the lakefront area. This ravine, which contained a 

clay file that extended along its base likely installed as a storm or sewer drain, was backfilled 

over time until it was completely filled to grade by 1909. The coal tar and emulsified waste 

wat::r contaminated much of the fill in the ravine and likely infiltrated the clay tile. Because of 

the filling of the ravine, the outlet of the tile at the lakefront was eventually buried. However, 

distinct pools of free-product formed at the base of the filled ravine near the MGP release areas 

(alo ig the upper reaches of the ravine south of St. Claire St.), as well as at the outlet of the clay 

file. 
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At the lakefront, acfive lumber operafions including sawmills and reported wood treatment along 

with fuel offloading facilifies functioned concurrently with the MGP operations. The active 

lumber operations were discontinued in the mid to late 1930s, although the sawmill and residual 

components ofthe operafions (including rail cars and offloading docks) are visible in a 1939 

aerial photo. 

During the life of the lumber operafions, an open sewer is shown on historic Sanbom maps 

extending to the shoreline west ofthe sawmill. This sewer is shown as recenfiy as the 1951 map; 

however, this same map also shows the sawmill along with the notafion "sawmill removed." 

The upstream end of this sewer is shown tmncated about VA ofthe distance between the shoreline 

and the bluff face. No connection with this open sewer and any other upstream discharge is 

idenfified on any of these historic maps. 

The area where the open sewer was located was reported to have been used as a 

municipal/industrial landfill for a period during the 1940s. (Invesfigation of this area in the 

1990s idenfified solid waste materials and mbble fill in samples collected from the Site.) In the 

early 1950s, following closure ofthe MGP, the City of Ashland constmcted the existing WWTP 

at the Site. Records from the constmcfion show a "coal tar dump" south ofthe WWTP plant site 

where the Schroeder Lumber was previously located. The same records also show the existence 

of a buried culvert that drained the north end of this dump area, conveying flow to an open ditch, 

which in tum was shown routed to the bay west ofthe former WWTP. 

Following cessafion of manufactured gas operations in 1947, the MGP site was converted to a 

service center and utilized for equipment storage yard by successor companies. The historical 

record does not indicate further operations at the facility that may have caused addifional 

releases. Soil and groundwater data collected to date have identified no other compounds but 

consfituents characteristic of a water gas origin. Similarly, operafion of the WWTP continued 

unfil the early 1990s when the facility was abandoned. With the exception ofthe WWTP and the 

expansion ofthe marina in the 1980s, the remainder ofthe Kreher Park area between Prenfice 

and Ellis Avenues remained relatively undisturbed since the 1950s. 
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Nature and Extent of Contamination 

Soil and groundwater at the lakefront, in the fill in the buried ravine, and the Copper Falls 

aquifer are contaminated with similar compounds of VOCs and SVOCs. Soils in the ravine fill 

and the lakefront are generally contaminated with these compounds throughout the extent of 

these areas, although additional data at Kreher Park is needed in a few locafions. Soils in the 

Miller Creek formation beyond the flanks ofthe ravine are not significantly contaminated. 

The Site contaminants are derived from coal tars that are present in a NAPL form in discrete 

areas. The source of this NAPL in the ravine fill was discontinued when the MGP ceased 

operation in 1947. Groundwater in the ravine fill contaminated with NAPL located in the 

upsi -cam portions of the buried ravine continues to migrate in the direction of Kreher Park. 

Ren" oval of the clay tile and installation of the extraction well at the mouth of the ravine has 

inteicepted this flow. However, currently identified NAPL source areas at the lakefront include 

the seep, TW-11 (free-product has been measured in this well since June 2003), and MW-

3(N]£T) (the later is an idenfified sheen; water quality data has yielded high levels of heavy 

•% î* wei.L;ht SVOCs, not the characteristic benzene/naphthalene fraction observed at the remainder of 

Site wells). 

The wood waste fill at the Park area is highly permeable, and because it is mbble fill placed in 

the original lakebed, the very flat horizontal gradient does not provide a significant driving force 

to cause continuous flow toward the shoreline. (With the exception of historic localized 

mounding at the former seep area, the difference in groundwater elevations across the park is 

generally about one foot; the highest elevations have been measured near the shoreline.) 

Con sequently, groundwater quality data from Site wells screened at the water table at the Park 

sho\v' highly variable contaminant levels. Newly installed wells along the shoreline have also 

yielded variable levels. (MW-24, -25 and -16 installed during May 2004 yielded total VOCs of 

280, 2,150 and 131 pg/1, respectively, during the September 2004 event.) This variability in data 

indicates that groundwater flow in the fill at the lakefront is likely influenced by perturbations in 

lake levels, and given the very high levels of contaminants in sediments, influenced by the 

contaminants in sediment as well. Given the Site disturbance associated with the constmction of 

^lll.W.'' 

"' Some heavy metals (lead and arsenic) in excess of RCLs have been found in soil in samples from the ravine and 
lake:Tont; however, no specific source area for these metals has been determined, and it is likely these findings are 
assoc iated with the various fill materials placed in these areas. 
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the former WWTP, it is also likely that this constmction work affected the contaminant 

conditions in the fill at the lakefront, as well as the interrelationship of the contaminants in both 

the fill and the adjacent sediments. To better define the flow condifions between the 

groundwater in the fill and the adjacent lake, the new wells installed along the lakeshore will be 

surveyed to provide information on both vertical and horizontal flow components between the 

water table in the fill and the bay. Once this data is obtained, a more accurate model of 

contaminant migration conditions at Kreher Park can be developed. 

Like the ravine fill, the source for NAPL in the deep Copper Falls was discontinued with the 

cessation of MGP operafions. Because ofthe upward gradients in the aquifer, and its hydraulic 

separafion between the water table aquifer in the fill, the contaminant mass in the Copper Falls 

has no cormection with the lakefront or the bay sediments. These flow conditions restrict 

migration of the contaminant mass in a lateral direction. The newly installed piezometers at 

Kreher Park further demonstrate these conditions. Addifionally, these same upward gradients 

have restricted the downward migration of these compounds to the lower Copper Falls as well as 

the bedrock. 

3.4.2 Sediments 

Settins 

The offshore portion of the Site, an inlet of Chequamegon Bay, is contaminated with the same 

VOCs and SVOCs as are found in soil and groundwater at the upland areas. The sediments 

became contaminated from coal tar and its consfituents, wood waste, contaminant releases from 

other historical industrial operafions and possibly from other constituents derived from surface 

water mnoff and migrafion of contaminated groundwater through landfill material into the Bay. 

It has been reported that non-aqueous slicks appear on the water surface under some condifions 

when the sediments are disturbed. In addition under high energy conditions, sediments from the 

Site with adsorbed contaminants are re-suspended into the water column. 

Nature and Extent of Contamination 

Based upon extensive sediment sampling conducted by WDNR and NSPW, it is believed that 

sediment contamination is predominantly confined to the area immediately offshore from the 
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fom:er WWTP plant. The degree to which contaminated sediments from the Site are transported 

offsliore is not yet defined. In addition although substantial ground water investigafions have 

been conducted, there is no consensus whether or to what degree additional contaminants from 

upla id sources confinue to be transported via ground water or other transported mechanisms to 

the inlet. Based upon human health and ecological risk assessments conducted by WDNR, it has 

been concluded that the levels of contaminants in some parts of the Site present the risk of 

adverse effects to both ecological receptors and humans. 

Previous work has established that VOC and SVOC contaminants are transported from the 

uplaids area towards the lake. However, the very flat gradient and historic groundwater 

elevafions at Kreher Park indicate that groundwater flow is variable and affected by changes in 

the lake level and storm events. Thus it appears that only a limited contaminant contribution 

fron" source areas associated with the upland areas are transported to the inlet by ground water. 

Updated informafion obtained as part of this remedial invesfigafion will provide a better 

understanding of these flow dynamics. 

%m)i' Theie is insufficient data to determine whether the inlet is a deposifional area, (i.e., there is net 

accrefion of sediments from sources outside the site), or an erosional area, (i.e. there is net 

migtation of sediments from the Site area). Regardless ofthe sediment balance in the Site area, 

how ;ver, there are some data (SEH 1998) as well as anecdotal evidence that some sediment in 

this area is re-suspended during high energy events, i.e., storms, and also release of non-aqueous 

free phase into the overlying water column. The fate of these contaminants, either in a dissolved 

phase or sediment-associated phase is uncertain. They may settle not far from where they were 

released and get re-integrated into the sediment or they be transported out ofthe inlet. 

Several other physical, chemical and biological transport mechanisms associated with the 

sediment may also be operative in the Site area. These mechanisms include advecfion, diffusion, 

bioturbation, etc. .\s a result of these mechanisms it is expected that there is some mobility of 

contaminants in the surface sediments. However, further work as described in Section 4.3.3.6 is 

required to quantify the scale and magnitude of these mechanisms and to evaluate whether a 

substanfial mass of contaminants is being transported from the site to areas outside ofthe inlet. 

Section 4.3.3.6 also presents a more detailed conceptual model for the Site sediment that may 

explain the observed distribution of contaminants in the aquafic portions of the Site. These 

' • m ^ 
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conceptual site models are used to idenfify data gaps which provide the basis for the 

recommended sediment studies described in Section 4.3.3.6. 
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4.0 Rl / FS TASKS 

4.1 PROJECT SCOPING AND RI/FS PUNNING DOCUMENTS (TASK 1 OF THE SOW) 

Sect on VI ofthe SOW appending the AOC includes the following RI/FS tasks: 

Task 1 

Task 2 

Task 3 

Task 4 

Task 5 

Task 6 

Task 7 

Task 8 

Project Scoping and RI/FS Planning Documents 

Community Relations Support 

Site Characterizafion (the Remedial Investigafion) 

Remedial Investigation Report (including Baseline Human Health and Ecological 

Risk Assessments) 

Development and Screening of Altemafives (Technical Memorandums) 

Treatability Studies 

Detailed Analysis of Altematives (FS Report); and 

Progress Reports 

%». jj^g purpose of the R I / F S and review of the data quality objecfives (DQOs) are included in 

Sect ion 4.1.1. Project scoping and RI/FS planning document preparation is described in Sections 

4.1.2 and 4.1.3. Tasks 3 through 8 are described in Secfion 4.3 through 4.8. 

4.1.1 Purpose and DQO Review 

DatiJ will be collected during the RI/FS process to satisfy the following objectives: 

*' The collection of data to characterize physical and chemical condifions at the Site and to 

evaluate the nature, magnitude, and extent of contamination in the affected media; 

<' Identify and evaluate past and/or current discharges into Chequamegon Bay/Lake 

Superior; 

'» Update WDNR assessment of risk to human health and the environment based on the 

additional data collection efforts under this work plan; 

«» Collecfion of data for treatability studies (if EPA deems them necessary) and feasibility 

studies; and 

<» The evaluation of appropriate remedies. 
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Specific DQOs are attached to each sample/analysis, to ensure that each of the RI/FS goals are 

achieved. DQOs are detailed in the QAPP. 

4.1.2 Project Scoping 

Project scoping (Task 1) began with the review of Work Plans prepared by SEH and URS, and 

the preparafion of a Technical Letter Report. In August 2003, NSPW submitted its first draft 

Work Plan for the complefion of a RI/FS based on data needs identified by WDNR, USEPA, and 

CSTAG. SEH prepared a Work Plan in October, 2003 for the completion of a RI/FS based on 

data needs identified by WDNR, USEPA, and CSTAG. 

A Technical Letter Report dated December 15, 2003 containing a concise description ofthe 

similarities and differences between the SEH and URS Work Plans was presented to the USEPA. 

Information presented in that document formed the basis of the January 8, 2004 Technical 

Scoping Meefing among USEPA, WDNR, and NSPW. USEPA prepared a Scoping Meefing 

Summary, which NSPW received on January 19, 2004. The scoping meeting summary 

described issues discussed in the Technical Scoping Meeting, and served as a trigger for the 

submittal ofthe RI/FS Work Plan and associated Planning Documents. 

4.1.3 Preparation of Supplemental Project Plans 

In accordance with the AOC, the following plans have been prepared concurrent with this Rev 

02 RI/FS Work Plan: 

• A Field Sampling Plan (FSP) has been prepared that defines the sampling and data 

collecfion methods that will be used for the project. It includes sampling objectives, 

sample locations and frequency, sampling equipment and procedures, sample handling 

and analysis, and a breakdown of the samples to be analyzed consistent with the Quality 

Assurance Project Plan (QAPP). 

• A Quality Assurance Project Plan (QAPP) has been prepared in accordance with 

USEPA guidance (EPA QA/R-5) for all RI/FS activities. The QAPP includes a 

descripfion of the project objectives and organization, fijncfional acfivifies, and quality 

assurance/quality control (QA/QC) protocols that shall be used to achieve the desired 
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DQOs. These DQOs will specify the analytical methods for identifying contamination 

consistent with the levels for remedial acfion objecfives identified in the National 

Confingency Plan. 

A site-specific Health and Safety Plan (HASP) has been prepared to specify employee 

training, protecfive equipment, medical surveillance requirements, standard operating 

procedures, and a contingency plan in accordance with 40 CFR 300.150 ofthe NCP and 

29 CFR 1910.120(1) and(l)(2) for all RI/FS acfivities, including site visits. 

• A Project Management Plan (PMP) has been prepared that outlines the procedures for 

storing, handling, accessing, and securing data collected during the RI. The PMP 

includes a Data Management Plan (DMP) that describes how a database will be utilized 

to manage the RI data. 

4.2 COMMUNITY REUTIONS SUPPORT (TASK 2 OF THE SOW) 

%•»' In accordance with the AOC, the USEPA and WDNR have lead responsibility to implement 

community relations activifies for the RI/FS. These activities include performing community 

intei-views and developing a Community Relations Plan. NSPW will assist EPA and WDNR in 

imp lementation of the Community Involvement Program, if directed to do so by EPA. EPA and 

WDNR may request NSPW's participafion at public meefings, public informafion sessions, 

presentations at schools, and in preparation of fact sheets or other written materials (e.g., maps, 

photographs, charts) to be presented at meetings based on the RI/FS work, and in other 

edui;ational activities related to the Site and the Superfund program. EPA may also request web 

support. 

NSr W has a long history of public participation on the NSP/Ashland Lakefront Site. Public 

meetings have been held dealing with different technical issues, in coordination with the WDNR, 

the Ashland League of Women Voters, and the Sigurd Olsen Environmental Institute (SOEI) at 

Nonhland College. These meefings have been attended by many of the same stakeholders that 

will have an acfive participation in the fiiture community relations activities. NSPW also 

understands that SOEI is the selected contractor to implement community relations activifies for 

usi;;PA. 
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4.3 SITE CHARACTERIZATION (TASK 3 OF THE SOW) 

Addifional data will be gathered from field invesfigations to further characterize Site condifions. 

Field investigations will be completed in each discrete site area to define physical and biological 

characterisfics of the Site as a whole. Characterizafion will include the collecfion of samples 

from impacted media (i.e. surface soil, subsurface soil, soil gas, sediment, and groundwater) to 

idenfify the lateral and vertical extent of contamination. Data regarding the mobility, 

persistence, and characterisfics of source areas will also be gathered to evaluate potenfial 

remedial responses. Additional data gathered and historical data will be used to characterize the 

nature and extent of contamination, and to evaluate the fate and transport of contaminants. 

4.3.1 Mobilization Activities 

Prior to commencement of on-site activifies, the following arrangements will be made: 

• Site access will be coordinated through NSPW; 

• A staging and decontaminafion area for equipment will be arranged; 

• Underground utilities will be marked and utility maps obtained from the city of Ashland; 

• Diggers hotline will be contacted for utility clearance prior to completing the Geoprobe 

soil borings, or any other borings (such as for piezometers or wells); 

• A complete site survey will be performed to produce a detailed site topographic map 

referenced to the Wisconsin State Plane Coordinate System. The survey will specify 

existing sample locafions and will mark out the sample locations for these field activities; 

and, 

• USEPA will be given nofificafion 14 business days prior to the beginning of field 

acfivifies. 

All field invesfigafions will be completed in accordance with the Site-specific HASP. Fieldwork 

will proceed with USEPA approval for the following deliverables: 

• RI/FS Work Plan, 

• Field Sampling Plan (FSP), and 

• Quality Assurance Project Plan (QAPP). 
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4.3.2 Demobilization Activities 

URS will provide logistical support for investigation derived waste disposal, as outlined in the 

FSP. Following field activities (or during field acfivities) all sample locations not accurately 

marlced previously or changed subsequent to the original site survey, (soil, sediment, surface 

water, air), will be surveyed by a State of Wisconsin licensed surveyor. USEPA will be notified 

in wrifing within 7 days of complefion of field acfivifies. 

4.3.3 Field Activities 

The planned field activities are described herein. This description includes the sampling 

local:ions, frequencies, analytical parameters and rationale (Table 1). Methods and procedures 

that will be used to complete the planned activities are described in detail in the FSP and QAPP. 

The FSP includes Standard Operating Procedures describing field methods in detail. 

4.3.^.1 Surface Soil Sample Investigation 

Surface soil samples are defined as samples from 0 to 1 foot below grade. Surface soil samples 

will be collected in the upper bluff area in the vicinity of the former MGP and in Kreher Park as 

described below. Results will be collected to determine if there are any contaminants on the 

surfiice, potentially serving as a direct contact threat to human health and the environment. At 

eaci: sample location, soil will be collected from a depth between 0 and 12-inches utilizing hand 

tools. Samples will be placed in laboratory containers, held on ice, and shipped to the laboratory 

along with a completed chain-of-custody form. All samples will be analyzed for VOCs, SVOCs, 

and inorganic compounds included in Table 2 of this work plan. Surface soil samples will be 

colls;cted in accordance with SOP 140 included in the FSP. 

Surface soil samples SS-1 through SS-10 were collected in Kreher Park in November 1997 by 

SEI\, and were analyzed for VOCs, PAH compounds, cyanide and metals. Low concentrations 

of ^•OCs were detected in surface soil samples SS-1 through SS-7. Elevated concentrafions of 

vote's and low concentrations of PAH compounds were detected in samples SS-8, SS-9, and SS-

"'' T;.ble 2 is a list of compounds that was determined by Battelle under contract with SEH as site specific 
contaminants. This list was derived by Battelle following data review and validation on historic site analytical 
resul ;s. 
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10 collected in the vicinity ofthe seep area. Sample locations are shown on Figure 4 and sample 

results were presented in the March 1998 Supplemental Investigafion Report prepared by SEH. 

Samples SS-8, SS-9, and SS-IO collected from the former seep area indicate that contaminants 

were present in the surface soil in the former seep area. Contaminated soil in the seep area was 

later excavated to an approximate depth of four feet and clean soil was placed over the area. This 

work was completed in May 2002 as part of the seep area interim removal action. Constituents 

detected in the remaining surface soil samples (SS-1 through SS-7) are likely characterisfic ofthe 

clean fill material overlying the waste in the solid waste disposal area and wood waste 

underlying the remainder ofthe Park. 

At Kreher Park, surface soil samples will be collected from all proposed exploration test pit 

locafions. As described in Section 4.3.3.8 below, 21 explorafion test pits will be completed in 

the vicinity ofthe former solid waste disposal and the former coal tar dump areas to identify the 

limits of solid waste and/or contaminafion in these areas. Three addifional surface soil samples 

will also be collected at Kreher Park outside the former solid waste disposal and the former coal 

tar dump areas. Sample SS-11 will be collected on the north side ofthe former City wastewater 

treatment plant. Sample SS-12 will be collected between the former solid waste disposal and the 

former coal tar dump areas, and sample SS-13 will be collected east ofthe former coal tar dump 

area. Proposed test pit locations and proposed surface soil sample locafions at Kreher Park are 

shown on Figure 12. 

Previous investigations in the vicinity of the former MGP have shown that subsurface soil 

contaminafion at the upper bluff is generally limited to the backfilled ravine; most of this area is 

covered by facility buildings, gravel, asphalt pavement, or City streets. Samples SS-14 through 

SS-21 will be collected from unpaved areas in the vicinity ofthe former MGP facility and filled 

ravine area. The SS-14 sample is located on the east side ofthe former ravine east ofthe former 

MGP facility building. Samples SS-15 and SS-16 are located northwest ofthe former MGP 

facility on the west side of the backfilled ravine. The SS-17 and SS-18 samples are located 

within the footprint ofthe backfilled ravine northwest ofthe former MGP facility. Samples SS-

19, SS-20, and SS-21 are located west of the former MGP facility on the west side of the 

backfilled ravine. Samples SS-22 and SS-23 are located in the residenfial area west of the 

backfilled ravine and the former MGP facility between Second and Ellis Avenues. Sample SS-

24 is located in the residential area south of the backfilled ravine and former MGP facility, and 
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sample SS-25 is located east of the backfilled ravine and the former MGP facility along Prenfice 

Avfjnue. Soil sample locafions SS-14 through SS-25 are shown on Figures 1 IA and 1 IB. 

Samples collected from the SS-22, SS-23, SS-24, and SS-25 locafions will be used to represent 

background conditions. Samples SS-22 and SS-23 are located in a residential area in the 

sou :hwest comer of the Site west of the former MGP facility, and sample SS-25 is located in a 

residenfial area east ofthe former MGP facility just outside the Site boundary. Sample SS-24 

will be collected in the residential area south ofthe former MGP facility within Site boundaries; 

previous investigations have shown that groundwater flow in the filled ravine and Miller Creek 

formations is to the north. Consequently, background soil samples are located near the southem 

boundary of the Site hydraulically up gradient from the former MGP facility and backfilled 

ravine. Although, previous subsurface investigations have shown contamination is limited to the 

fonier MGP facility and the backfilled ravine, these background locations may have chemicals 

pre-ent from other anthropogenic sources. Background sample results will be used to compare 

site related contamination to non-site related levels of contaminafion. Background surface soil 

sample locations have been selected based on guidance presented in USEPA documents Risk 

%«' Assessment Guidance for Superfiind, Volume I, Human Health Evaluafion, (EPA/540/1-89/002 

December 1989) and Role of Background in the CERCLA Cleanup Program (OSWER 9285.6-

07P, April 26, 2002). The purpose of collecting background samples is to compare site-related 

comamination from naturally occurring or other non-site related levels of chemicals. 

Accordingly, background samples will be collected from locafions that are not influenced by 

comamination present at the Site. In this guidance, EPA recognizes that chemicals may be 

present in background samples and idenfifies two types of sources for these chemicals. Naturally 

occurring levels of chemicals are ambient concentrations of chemicals present in the 

environment that have not been influenced by humans. Anthropogenic levels of chemicals are 

concentrations of chemicals that are present in the environment due to human-made, non-site 

sources. 

4.3.,1.2 Soil Borings and Subsurface Soil Quality Investigation 

Previous site invesfigation results indicate that contamination south of St. Claire Street resulting 

from historic MGP activities is limited to the backfilled ravine and to an area beneath the north 

end of the former MGP facility building. South of St. Claire Street, the fill is thickest in the 

couityard area along the centerline of the backfilled ravine. The fill thickness thins away from 
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the centerline and to the south. Soil boring locations from previous site investigations are shown 

on Figure 4 and the lateral extent of groundwater contamination in the filled ravine is shown on 

Figure 7. Former MGP stmctures, the approximate lateral extent of the ravine and proposed 

boring locafions are shown in Figure 11. Proposed borings and previously completed soil 

borings will also be used to identify the lateral extent of the backfilled ravine and thickness of 

the fill. 

As shown on Figure 1 IA, approximately 38 Geoprobe borings will be advanced in a regular grid 

pattem in the courtyard area, inside the portion ofthe NSPW building between the courtyard and 

alley, and in the alley to further characterize subsurface contamination in the vicinity ofthe 

former MGP facility. Four borings will also be advanced inside the former MGP building south 

of well nest MW-8/8A. Additional borings will be completed to identify the lateral extent of 

subsurface contamination if field-screening results indicate contamination is present at perimeter 

boring locafions. The vertical extent of contaminafion will be idenfified by collecfing soil 

samples and field screening sample headspace with a photo-ionization device (PID) at 2-foot 

intervals. All soil samples will be collected confinuously to a depth of 20 feet, or until field 

screening indicates that the vertical extent of contamination has been identified, whichever depth 

is greater. Three samples per boring will be collected for laboratory analysis. One sample will 

be collected between 1 and 5 feet below ground surface to evaluate subsurface contamination in 

the unsaturated zone. (The water table in this area is approximately 5 feet below ground 

surface.) The remaining two samples will be collected from the saturated zone. Field screening 

results will be used to select samples from the saturated and unsaturated zones, which indicates 

the highest concentration of contamination. The third sample will be collected from the deepest 

interval, or from the deepest interval where field screening indicates that contamination is not 

present. In the event that field-screening results indicate that subsurface contamination is not 

present, only one sample from the saturated zone and one sample from the unsaturated zone will 

be collected. 

Previous site invesfigafions indicate that extensive filling has occurred in the area north of the 

bluff. The southwest comer of the Park was used for the disposal of municipal and industrial 

wastes in the 1940's. The remainder ofthe Park was filled beginning in the late 19"̂  century, 

confinuing into the early 20"̂  century. Fill material in this area consists of wood waste from 

former lumber/saw mill operations. The surficial soil unit at Kreher Park is comprised of several 

feet of fill soil overlying the wood waste layer. The wood waste layer ranges in thickness from 
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several inches to 6 feet, and overlies a thin (several inches up to 2 feet) sand layer. This sand 

layer was deposited by wave action as a beach deposit. (The former shoreline of Chequamegon 

Bay extended to the base of the bluff prior to the placement of fill at Kreher Park.) The low 

permeability fine-grained Miller Creek formafion separates the wood waste from the underlying 

Copper Falls aquifer. Groundwater is encountered in the fill unit, and groundwater 

contamination at Kreher Park is widespread, but limited to the fill material placed along the 

fonner shoreline. 

Subsurface soil samples will also be collected from Geoprobe borings advanced at Khreher Park 

in tlie vicinity ofthe former seep area and in the vicinity of well TW-11 to identify the lateral 

extent of free-phase hydrocarbons in these areas. The seep area is located near the mouth of the 

baccfilled ravine, and TW-11 is located on the north side of the former waste-water treatment 

plant. Approximately 12 Geoprobe borings will be advanced in the vicinity ofthe former seep 

are;;, and approximately eight borings will be advanced in the vicinity of well TW-11; addifional 

borings will be advanced as needed. Proposed boring locafions are shown on Figure 12. 

Additional borings will be completed to identify the lateral extent of subsurface contamination if 

fielil-screening results indicate free-phase hydrocarbons are present at perimeter boring 

lociJtions. The vertical extent of contamination will be identified by collecting soil samples 

con inuously, and field screening sample headspace with a photo-ionizafion device (PID) at 2-

foot intervals. Borings at Kreher Park will be advanced to a depth of 15 feet, or a minimum of 5 

feet into native soils, whichever depth is greater. Samples submitted for laboratory analysis will 

be selected at the rate of one sample for every 10 feet of drilling. 

At each boring locafion, soil samples will be collected confinuously, and visually classified in 

acctirdance with the Unified Soil Classificafion System by a geologist or qualified soil scienfist. 

Soil descriptions will be recorded on field boring logs in accordance with SOP 140. Samples 

will be collected every two feet, and field screened with a photo-ionization detector (PID) 

equipped with a 10.6 eV lamp in accordance with SOP 140. Soil samples selected for laboratory 

analysis will be analyzed for VOCs, SVOCs, and inorganic compounds included in Table 2 of 

this work plan. 

Additional subsurface soil samples will also be collected from three Geoprobe borings to 

evaluate background condifions. Background subsurface soil samples will be collected at 
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intervals of 5, 10, and 15 feet from three borings advanced at the SS-22, SS-23, and SS-24 

surface soil sample locations. As described above, locations SS-22 and SS-23 are located in a 

residenfial area in the southwest comer of the Site west of the former MGP facility, and sample 

SS-25 is located in a residenfial area east of the former MGP facility just outside the Site 

boundary. Proposed sample locations are shown on Figure 1 IB. These locations were chosen to 

represent soil background conditions outside the limits of the filled ravine. Three samples per 

boring will be selected for laboratory analysis. Background subsurface soil samples will be 

analyzed for VOCs, SVOCs, and inorganic compounds included in Table 2 of this work plan. 

Geoprobe subsurface soil samples will be collected in accordance with SOPs included in the 

FSP. 

4.3.3.3 Monitoring Well Installation I Groundwater Quality Investigation 

Hydrogelogic units have been identified during previous investigations completed at the Site. 

The uppermost water bearing unit in the upper bluff area includes the Miller Creek Formation. 

Groundwater is also encountered in the fill material used to backfill the former ravine that 

dissected the Miller Creek in the vicinity of the former MGP facility. The uppermost water 

bearing unit at Kreher Park consists of fill material used to fill the former lakebed; this fill 

material overlies the Miller Creek Formation. The fine grained low permeability Miller Creek 

formafion overlies the Copper Falls aquifer and behaves as a confining unit. The direction of 

groundwater flow in these hydrogeologic units is to the north. Hydrogeologic units are shown in 

the Geologic Cross-Section shown on Figure 5. 

Additional piezometers were installed in the Copper Falls aquifer December 2003 and May 2004 

to further characterize the lateral and vertical extent of groundwater contamination. Wells MW-

2C, MW-15A, MW-15B, and MW-21B were installed in the upland area in December 2003, and 

wells MW-7B. MW-23A, MW-23B, MW-24A, MW-25A, and MW-26A were installed in 

Kreher Park in May 2004. Additionally, water table observafion wells (MW-24, MW-25, and 

MW-2) and shallow piezometers (P-24, P-25, and P-26) were installed at Kreher Park in May, 

2004 along the shoreline to evaluate groundwater contamination and the hydraulic connection 

between groundwater and surface water. These wells were installed per USEPA's conditional 

approval for this work in early 2004. The collection of groundwater samples was also 

conditionally approved by the USEPA, and groundwater samples were collected from all Site 

monitoring wells in June, September and December 2004. Well installafion documentation and 
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groundwater monitoring results were presented in the monthly progress reports. Well locafions 

are shown on Figure 3. 

Previous phases of investigation indicate that groundwater at the Site is contaminated with free-

phase hydrocarbons and dissolved phase hydrocarbons. As shown on Figure 7, the lateral extent 

of groundwater contamination in the uppermost water bearing unit in the upper bluff area is 

limited to the filled ravine and the area around the former MGP facility. Groundwater 

contamination in the uppermost water bearing unit in the upper bluff area is characteristic ofthe 

maierial used to backfill the ravine and the former MGP operations. 

Gn 'undwater contamination in the underlying Copper Falls aquifer is also the result of former 

MC P operations. Contaminants migrated to the underlying Copper Falls aquifer in the vicinity 

of the former MGP facility where the Miller Creek is thinnest and lacks plasticity. The lateral 

ext;;nt of groundwater contamination in the Copper Falls aquifer is shown on Figure 8. Site 

invesfigation results indicate that contaminants in the Copper Falls aquifer have migrated 

laterally along the interface between the Copper Falls aquifer and overlying Miller Creek 

Fornation. Contaminants have also migrated vertically in the Copper Falls aquifer beneath the 

fonner MGP facility, but strong upward gradients have limited the vertical migration of 

conl:aminants at down gradient locations. The vertical extent of contamination is shown on 

Figure 5. 

At Kreher Park, groundwater contamination is widespread, and is characteristic of the fill 

material and former industrial activities performed along the shoreline. The lateral extent of 

groundwater contaminations at Kreher Park is shown in Figure 9. 

The installafion of additional monitoring wells is not anficipated for the completion ofthe RI/FS. 

Groundwater samples collected in June and September 2004 included the collection of 

grotmdwater samples from existing water table observation wells installed in the upper most 

water bearing unit in the upper bluff/ravine fill area and in Kreher Park, and from piezometers 

installed in the underlying Copper Falls aquifer. Samples were also collected from the two 

flowing artesian wells in Kreher Park. One additional round of groundwater samples will be 
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collected to complete the RI/FS in March, 2005. Information on exisfing Site wells is 

summarized in Table H-1 in Appendix H 27 

Prior to sample collection, fluid levels will be measured in all wells. The depth to water, depth 

to bottom, and the general condition of the well will be recorded on field sampling forms and 

summarized in the field log books. If encountered, the thickness of free-phase hydrocarbons will 

also be recorded. Each well will then be purged by removing four well casing volumes, or 

bailing the well dry. The color, odor, turbidity of the purge water and any problems encountered 

at the time of sample collection will be recorded. Groundwater samples will be placed in 

laboratory containers, held on ice, and shipped to the laboratory along with a completed chain-

of-custody form. All samples will be analyzed for VOCs, SVOCs, and inorganic compounds 

included in Table 2 of this work plan. Groundwater samples will be collected in accordance with 

SOPs included in the FSP. 

The final RI/FS round of groundwater samples will be collected in March 2005. Historic 

groundwater monitoring results will be used to recommend the semi-aimual collecfion of 

groundwater samples from select wells as continued monitoring of the interim response system. 

Semi-annual groundwater monitoring will likely be completed in the spring and fall beginning in 

September in 2005. Analysis of these samples will likely be limited to VOCs, SVOCs, and 

select inorganic constituents. 

4.3.3.4 Sediment Quality Investigation 

This RI/FS Work Plan is designed to provide sufficient informafion to support risk management 

decisions related to the presence of elevated levels of COPCs in the sediments in aquatic portions 

ofthe Site. Six tasks have been idenfified to meet the objecfives ofthe RI: 

• Supplemental sediment sampling 

• Sediment quality triad (Triad) evaluafion; 

"' Free product incursion into monitoring well MW-4B was first measured during June, 2004. Free product levels in 
this well increased in September and again in December 2004. This well was installed in 1996. The source of this 
product was likely caused by degradation ofthe bentonite seal from a previously unidentified free-product source in 
contact with the seal. As a result, NSPW will replace this well, along with an additional well, each screened at 
different vertical locations. This work will be completed during the winter of 2005. Details ofthe well installation 
program are included in the Addendum Work Plan for Monitoring Well Abandonment and Replacement submitted 
with this Final Revision 02 Work Plan. 
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» Surface water sampling; 

» Fish tissue sampling; 

» Sediment stability studies; and 

» Conduct of a Baseline Ecological Risk Assessment (BERA). 

Risk to ecological receptors resulting from exposure to Site-related COPCs will be assessed 

using data collected from the Triad, surface water and tissue sampling tasks identified above. 

The objecfive of the Triad evaluation is to determine the COPC concentrafion in sediment that 

results in unacceptable risk to benthic invertebrate communities as well as fish and wildlife that 

potentially depend on these organisms (i.e., aquatic-dependent wildlife). Tissue data from fish 

cau:;ht at the Site also will be used to support risk estimation and characterization in the BERA 

and to provide a baseline from which to evaluate potential post-remediation bioaccumulation of 

COPCs. The analyses proposed for each study and their utility for achieving study objectives are 

summarized in Exhibit 4-1. 

Exhibit 4-1. Summary of Sediment Quality Triad and Tissue Sampling Studies. 

. m ^ 
/kssessment Endpoint 

Sur* ival, growth, and 
reprxiuction of benthic 
mac -oinvertebrate 
communities. 

Sur.ival, growth, and 
reproduction offish 
corr Tiunities. 

Line of Evidence/ Measurement 
Endpoint 

Analysis of sediment 
concentrations of COPCs 

Sediment bioassay using 
invertebrate test organisms 
(amphipod and midge). 
Sediment bioassay using 
invertebrate test organism 
(amphipod) under UV light. 

Sediment bioaccumulation 
bioassay using invertebrate test 
organism (oligochaete). 
Benthic macroinvertebrate 
community analysis 

Analysis of surface water and , 
sediment concentrations of 
COPCs 

Sediment bioassay using larval 

Use 

Determine whether COPC concentrations in sediment 
exceed relevant toxicological reference values (TRVs) 
for benthic receptors. 
Determine a dose-response relationship between COPC 
concentrations in sediment and estimated in pore water 
and invertebrate toxicity. 
Determine whether exposure of benthic organisms 
(represented by amphipod) to Site sediments under UV 
light conditions results in any incremental effects 
compared to exposure to these sediments in the absence 
of UV light. 
Determine the degree to which benthic organisms 
exposed to Site sediments accumulate sediment-
associated contaminants. 
Determine whether community-level impairment exists 
in Site sediments relative to reference area sediment and 
at what COPC concentration threshold that impairment 
ofthe benthic community is first observed. 

Determine whether COPC concentrations in 
surface water and sediment exceeds appropriate toxicity 
reference values (TRVs); and levels associated with 
deformities, fin erosion, or other histopathological 
effects in fish as derived from the literature. 
Determine range of sediment concentrations of COPC 
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Assessment Endpoint 

Survival, growth, and 
reproduction of aquatic 
dependent wildlife. 

Line of Evidence/ Measurement 
Endpoint 

fish 
Analysis offish tissue residues 
for COPCs 

Food-chain modeling 

Use 

that affect lar\'al fish survival 
Determine whether COPC concentrations in fish tissue 
at the Site exceed: 

1) Concentrations of fish tissue residue at 
reference locations; and 

2) Critical body residue TRVs derived from the 
literature. 

Provides empirical data for food-chain modeling. 
Determine if the average daily dose (ADD) of COPCs 
exceeds the no effect dose (NOAEL) or low effect dose 
(LOAEL) for aquatic-dependent wildlife. 

An evaluation of sediment stability also is proposed as part of this Work Plan (Section 4.3.3.6). 

The objective of the proposed sediment stability studies is to evaluate the potenfial for 

contaminants at depth in the sediment column to be remobilized by the natural dynamics or 

boating activifies in the sediment area. These studies will also evaluate whether or not the 

sediment is stable in portions of the Site and the degree to which sediment deposition can lead to 

natural recovery of all or portions of the Site. This in tum will be used to determine whether 

monitored natural recovery is a viable remedial option for portions ofthe Site. 

Finally, this Work Plan proposes to conduct a BERA following the USEPA Ecological Risk 

Assessment for Superfiind (ERAGS) guidance (USEPA 1997) (Secfion 4.3.6.2.1). The BERA 

will be initiated by updating Step 3 in the ERAGS process, the Baseline Ecological Risk 

Assessment Problem Formulation. The BERA Problem Formulation will be revised to reflect 

the additional information that results from the studies described in this work plan. 

4.3.3.4.1. Supplemental Sediment Samples 

As a result of meetings with USEPA and various natural resource trustees on September 8"̂  and 

9' , 2004 it was agreed to supplement the sediment quality database with additional sediment 

samples in the Site area. Locations for these supplemental samples are depicted on Figurel3A. 

At these stations samples of surface sediment will be collected using procedures discussed in 

SOP 250. Sediment from these stafions will be analyzed for VOCs, SVOCs and metals as well 

as grain size (ASTM D422) and total organic carbon (TOC). 
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4.3.3.4.2. Sediment Triad Investigation 

A Triad approach will be implemented to evaluate the potential for toxicity of Site sediment to 

sediment-dwelling invertebrates. The Triad approach evaluates sediment quality by integrating 

spalially and temporally matched sediment chemistry, biological, and toxicological informafion 

(Lojig and Chapman 1985; Chapman et al. 1987). Benthic invertebrate community analysis and 

sediment toxicity testing provide site-specific information regarding potential ecological effects 

of exposure of ecological receptors to COPCs in the Site sediment. These additional lines of 

evicence supplement traditional bulk sediment chemistry data to provide a more relevant, site-

specific assessment of risks. 

The Triad approach is appropriate for sediment investigafions at the Site. The approach was 

originally developed for estuarine systems, namely Puget Sound and San Francisco Bay (Long 

and Chapman, 1985; Chapman et al. 1987). However, numerous freshwater sediment 

investigations, including those conducted in the Great Lakes region, have utilized the Triad 

approach. As part ofthe Great Lakes National Program of USEPA, Rediske et al. (2001) and 

Red ske et al. (2002) used the Triad approach to investigate the extent of sediment contaminafion 

in Manistee and Muskegon Lakes, respectively. Manistee and Muskegon Lakes are relevant to 

Cheiquamegon Bay because they are geographically similar and are impacted by the presence of 

PAI [ compounds. 

The objective of the Triad approach for the Ashland site is to incorporate site-specific ecological 

effec.ts information to determine whether COPC concentrations in sediment have adverse effects 

on benthic invertebrate communifies or indirecdy on fish and wildlife that depend upon these 

organisms. The conclusions developed from this Triad study will be used to support remedial 

deciiiion-making for the site. 

NSPW proposes an expanded scope of the Triad study design so that it will yield results upon 

which decisions regarding potential remedial acfion can be based. The recent RI work plan 

developed by SEH (2003) expanded the scope of previous invesfigations; however NSPW 

believes that the number of Triad sampling locations should be increased to develop sufficient 

data necessary to determine statistically significant differences in benthic invertebrate 

communities between reference and study areas. This increase in sample size will better 

characterize the natural variability inherent in benthic invertebrate communifies. Increasing the 
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number of samples will strengthen the benthic invertebrate community assessment, increase 

confidence in all three lines of evidence, and subsequently increase confidence in the overall 

conclusions ofthe Triad approach. 

The following sections detail the rationale for the study design, including the distribution and 

number of samples, the selection of reference areas, and the statisfical analysis of data. These 

sections were developed consistent with Step 6 (Specify Limits on Decision Errors) and Step 7 

(Opfimize the Design for Obtaining Data) of the DQO process. Tables 4, 5, 6 and 7 review the 

Data Quality Objectives for these studies. 

4.3.3.4.2.1 Distribution and Numbers of Samples 

A key objecfive in determining the disfribufion of sampling locations is to ensure that the spafial 

coverage of samples reflects a gradient of total PAH concenfrations in sediment as well as 

controls for any potentially confounding variables which may affect the results of the studies. 

Potentially confounding variables to be considered in selecting sampling locations in the 

sediment area include the presence of wood waste in the sediment, substrate grain size, and water 

depth (using water depth as a variable incorporates other variables including energy regime and 

light penetration). Informafion obtained from previous investigations of Bay sediments (SEH 

1998a, 2002) was considered in the sampling locafion selecfion process. 

Previous sediment investigations indicated that wood waste associated with historical log 

booming operations or fill material used to create the Ashland Lakefront Property was present in 

many areas ofthe Bay (SEH 1998a). Based upon the limited benthic community study done as 

part of the 1998 SEH (1998a) risk assessment, even in the absence of contaminafion, the 

abundance and distribution of benthic invertebrates is likely to differ in sediments containing 

wood waste relafive to mineral substrates, i.e., sand, silt, etc. 

Sediment chemistry data collected in previous invesfigafions (SEH 1998a; SEH 2002) will be 

used to guide selecfion (See Secfion 4.3.3.4.2.4) of Triad sampling locafions within each 

substrate type and depth regime. Triad stafions will be distributed across total PAH 

concentrafions ranging from approximately 2 to 300 mg/kg to represent a range of concentrations 

which should encompass those where potential ecological effects thresholds are likely to be 

found. A distribution of sampling locafions across a range of total PAH concentrations is 
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necessary to elucidate reliable dose-response relationships between sediment COPC 

concentrations and ecological effects. 

The exact location of sampling locations will be determined dynamically based on the results of 

a r<;connaissance study. The reconnaissance study will include a survey of sediments for the 

occurrence of wood waste and qualitative assessment of substrate grain size. This survey will 

employ diver observations, underwater video or trial grab samples as necessary to confirm 

candidate sampling locations and assure that potentially confounding variables are adequately 

represented in the sampling design. During the reconnaissance effort candidate stations will be 

occ jpied and sediment samples from these candidate stafions as well as from candidate reference 

Stat ons will be collected and analyzed for COPC levels as described below. 

4.3 3.4.2.2 Selection of Reference Areas 

The selection of appropriate reference locations is critical to the Triad sampling design strategy. 

Triad results from reference sampling locations serve as the benchmark to compare to results 

from potentially impacted sampling locations in the sediment area of concem so that differences 

in tiie results of sediment bioassays and benthic community structure that are attributable to 

nafiiral factors, i.e. variability in substrate composition and depth, can be differenfiated from 

differences attributable to the presence of COPCs. 

Pre^ ious investigations relied on two reference locations to characterize natural variability in 

refe ence benthic communities: one sampling location in sediments having wood waste material 

and one sampling location in mineral sediments (SEH 1998a). In the Triad study proposed in 

this work plan four separate reference locations, two in substrate that contain wood waste and 

two in substrate that does not contain wood waste will be selected. The criteria for selection of 

thes 2 reference locafions will include the following: 

"> Reference area sediments are historically uncontaminated by COPCs from the Site;^^ 

I' The chemical composition ofthe sediments (i.e., total organic carbon, depth of oxidation-

reduction potential layer, etc.) other than the presence of Site COPCs is expected to be 

similar to that found at the Site; 

"** Note that it is possible that contaminants from other sources that are ubiquitously distributed in the near shore area 
may be present. 
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• Substrate characteristics in the reference locafions encompass the range of substrate 

characterisfics found in the Bay sediments (this includes presence of wood waste); and, 

• Flow dynamics, depth and sedimentafion regimes are similar to those in the study area. 

Application of the above criteria for selecfing reference areas for the BERA will also consider 

data usability for potenfial Natural Resource Damage Assessment (NRDA) purposes, including: 

• Methods used to collect data at the control area will be the same as those used at the 

assessment area; 

• Data from control areas will be compared to values in the scienfific or management 

literature to demonstrate that the data represent a normal range of conditions; and 

• Reference areas may be used for determining the baseline for more than one resource if 

the sampling and data collecfion for each resource do not interfere with sampling and 

data collection for the other resource (43 CFR Part 11.72). 

The exact location of reference sampling locations will be determined dynamically after a 

recormaissance study. As with selecfion of the Site study locations, the reconnaissance study 

will include a survey of areas for the occurrence of wood waste and qualitafive assessment of 

substrate grain size and will employ diver observafions, underwater video or trial grab samples 

as necessary to confirm candidate reference locafions and assure that potentially confounding 

variables are adequately represented in the sampling design. Sediment samples from candidate 

reference stafions will be collected and analyzed as described below in Secfion 4.3.3.4.2.5. 

4.3.3.4.2.3 Basis for Sampling Design 

A primary objective of the experimental design for the sediment is to evaluate the effect of the 

presence of contaminants in the sediment (total PAH will be used to represent all contaminants 

for this discussion) on benthic macroinvertebrate community structure when compared to the 

benthic community from uncontaminated reference areas. 

General linear models (GLM) include t-tests, analysis of variance (ANOVA), analysis of 

covariance (ANCOVA), linear regression, and other methods which take the form of the general 

model. While GLM make particular assumpfions about the data (e.g., observafions are 
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ind[;pendent, variances are equal, enors are normally disfributed, etc.) it is robust to mild 

dev iations from these assumptions. 

GLM analysis will permit testing for differences between contaminated and reference sites that 

also differ in other attributes such as sediment texture, depth, and amount of woody debris in the 

sediments. ANCOVA allows removal ofthe effects of these potentially confounding variables, 

so that their contributions to variance in community structure will not confound differences, or 

lacli of differences, between contaminated and reference sites. 

For this study, alpha, the probability of rejecting a null hypothesis when it is actually true, is set 

at 0.05. Beta, the probability of failing to reject a null hypothesis when it is actually false is set 

at 0 2; thus the power (1 - beta), the probability of rejecting a false null hypothesis, is set at 0.8. 

Preliminary data on benthic invertebrates from the SEH (1998a) benthic study were used to 

generate estimates of within reference group mean and standard deviation for the following 

variables: total number of mollusks and crustaceans (m+c); total number of species found (S); 

^ ., and total number of individuals found (N). These last two variables, S and N, are components of 

synlhefic species diversity indices (e.g., Shannon-Wiener, Simpson) and are in themselves 

esfiinators of species diversity in a community (Magunan 1988). Thus, they have some ufility in 

characterizing overall benthic community structure. 

For an inifial power analysis (using SYSTAT v. 10.03; Dallal et al. 2000) a one-way ANOVA 

was chosen as the model. Power analysis allows the computafion of the number of samples 

reqi. ired to detect a difference (effect) of a stated size. Power analyses were conducted on raw-

means and standard deviations from the preliminary data from the reference stations (SEH 

1998a), as well as means and standard deviafions of ranked data, just in case this transformafion 

will be needed in the final analysis of the data. These power analyses are presented in Appendix 

D, along with the means and standard deviations used in the analyses. Generally speaking, in a 

balanced design around 17-20 samples each from both the contaminated sediment area and from 

the reference sites will be needed to meet the standards set a priori for detecting differences in 

benihic community variables. Fewer samples would reduce the power below 0.8 or increase the 

size ofthe difference that could be detected as significant at alpha=0.05. 
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The experimental design selected to evaluate the effects of contaminants on benthic community 

structure will be a randomized block design: in the contaminated area, eight stafions will be 

selected along a total PAH gradient from approximately 2 pg/g to 400 pg/g, and five replicate 

samples will be randomly taken from the vicinity of each station, giving a sample size of 40 from 

the contaminated area. Four reference areas will be selected, and five replicate samples taken 

from each, for a total sample size of 60 (40 from Site stations and 20 from reference areas). As 

the non-centrality parameter required for power analysis is the same for treatment effects in a 

randomized block design as it is for effects in a one-way ANOVA (Dallal et al. 2000), the results 

of the initial power analysis are applicable to the randomized block design, the additional 

samples (60 versus 34-40) compensafing for the unbalanced design with increased sample size. 

The reason an unbalanced design with more samples from the contaminated area was chosen was 

so that in addifion to potential differences between reference and contaminated sediment sites, 

trends within the sediment area, (e.g. changes in benthic structure with increasing concentrafions 

of total PAH) may be elucidated using ANCOVA models. These models can not only quanfify 

change, they can also remove covariate effects such as depth and substrate type which would 

potentially confound the relationship between total PAH and community structure. Using the 

proposed randomized blocks design with sample size of 40 in the sediment area, these ANCOVA 

models are also quite powerfril. 

4.3.3.4.2.4 Station Selection 

The results of all previous sediment sampling will be used to idenfify candidate stations to be 

sampled for the Triad study. Using GIS, likely gradients of total PAH concentrations from 0 (or 

background) to approximately 300 pg/g will be extrapolated. This concentrafion gradient will be 

positioned along Site areas expected to have both wood waste, mixed wood waste and mineral 

substrate and absence of wood waste. Ideally, a combination of substrate types will be 

represented from two stations from each ofthe following intervals, 0-50 pg/g, 50-100 pg/g, 100-

150 pg/g and 150-300 pg/g. Tentafive Triad stafions are depicted on Figure 13A. In actuality 

the stafions may be several miles from the Site. 

Selection of reference areas will focus on identification of areas outside the Site that are expected 

to have variable substrate types. In addifion to the reconnaissance discussed above which will be 

used to identify two reference stafions having primarily mineral substrate and two primarily 

wood waste substrate, preliminary sampling will be conducted to ensure that reference stafions 
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have not been impacted by Site COPCs. Candidate Triad reference stations are depicted on 

Figure 13 A. 

4.3.3.4.2.5 Preliminary Sediment Sampling 

To :iid in final selection of reference stations and Site stations for the Triad study, preliminary 

sediment sampling will be conducted. Three samples in the vicinity of each candidate Site 

station and reference station will be collected using a ponar grab in accordance with SOP 250 

and analyzed for total PAHs. The three sampling locafions will be located as follows: 

1) The first sampling locafion will be located by GPS coordinates taken from Figure 13 A. 

This figure has located candidate Site stations based upon previous data, (i.e. locations of 

target concentrafion ranges of total PAHs (0-50, 50-100, 100-150, 150-300 mg/kg: See 

Section 4.3.3.4.2.4) were estimated from previous data). Candidate reference stations 

will be idenfified in the field using exploratory techniques described in Section 

4.3.3.4.2.2. 

2) A sediment sample will be collected from the initial station and from two more 

stafions, approximately 10 and 20 meters, respecfively, in a direcfion of 315° magnefic 

from the initial station (See Figure 13A). 

Once the results from these preliminary samples are available, they will be used to finalize 

selection of Site stations and reference stations. Stafions in the target concentrations ranges as 

described previously will be selected. In the case ofthe reference stations, the preliminary results 

will be used to make sure that Site contaminants (as indicated by elevated levels of naphthalene) 

are not present in the reference area. 

4.3.3.4.2.6 Sediment Samples 

On;;e final locafions of Triad study and reference stations have been selected, sediment will be 

collected as described in SOP 250 and analyzed for VOCs, SVOCs and metals in bulk sediment. 

Bulk sediment samples from each of the replicate samples will be analyzed for sediment 

chemistry, grain size (ASTM D422) and total organic carbon (TOC). A composite sample from 
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each stafion will be evaluated for PAH forensics. In addifion AVS:SEM analysis will be 

conducted on one ofthe replicates from each station. 

Sufficient addifional sediment will be collected from each replicate at a Triad stafion and 

reference station and composited for use in the PAH forensics bioavailability evaluation (Secfion 

4.3.3.4.2.7) as well as for bioassays that are described in Secfion 4.3.3.4.4. The composite 

sample from each station should be approximately four gallons. 

SOP 240 describes how this sample from replicate samples at each station will be composited, 

handled and subsampled for the bioassay and bioavailability investigations. 

4.3.3.4.2.7 Selection of Samples for PAH Forensics and Additional Sediment Characteristics 
Associated with Bioavailability 

Forensic PAH analysis as described in Appendix A of the Revision 03 QAPP will be conducted 

on a subsample ofthe composite sediment sample from each ofthe Triad and reference stafions. 

This subsample will be from the same composite sample used in the bioassays. 

In addition to forensic analysis of PAHs, the amount of soot-phase black carbon (soot) as well as 

coal will be analyzed from each ofthe composite samples from each Site and reference stafion. 

The determination of soot is based upon the method of Accardi-Dey and Gschwend (2003) as 

described in Appendix A ofthe QAPP. Microscopic inspecfion of samples using reflected light 

organic petrology methods (Stach 1982) also will be conducted as described in Appendix A of 

the QAPP and reflectance of organic particles (soot, lampblack and coal) will be quantitatively 

measured for source identification purposes. 

4.3.3.4.3 Benthic Community Evaluation Protocol 

The incorporation of benthic invertebrate community data into a Triad evaluation provides an in 

situ evaluation of toxicity. Benthic invertebrates are ideal bioindicators because: 1) they are 

abundant across a broad anay of sediment types, 2) they are relatively sedentary, completing 

most or all of their life cycle in the same microhabitat, 3) they respond to the cumulative effects 

of various stressors having differing magnitudes and periods of exposure, and 4) they integrate 
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both the effects of stressors and the populafion compensatory mechanisms evolved over time to 

sun ive in a highly variable and potenfially stressful environment. 

It is critical that a study design carefully consider the natural variability of environmental factors 

that determine the structure of benthic community (e.g., substrate type, water velocity, and 

deph) as well as the effects of biological factors (e.g., predation, competifion and reproducfive 

strategies). Clearly defining these microhabitat characteristics and avoiding comparisons 

behveen communities occurring in dissimilar habitats reduces data variability and improves the 

con iidence in conclusions drawn from benthic community data (Schwenneker and Hellenthal 

1984; Mason et al. 1983; Chutter and Noble 1966). 

As discussed in Secfion 4.3.3.4.2.3, the number and spafial distribufion of Triad stations has been 

expanded to better account for confounding variables such as substrate grain size, the presence of 

woe d w aste, the presence of contaminants, water depth, etc. 

Benthic invertebrate community samples will be collected from the sample locations identified 

on ]"igure 13A as Site Triad stations and reference Triad stafions. As indicated, the locafions of 

these stations are tentative and will be finalized after a recormaissance study. Benthic 

invertebrate community sampling and laboratory processing methodology is described in detail 

in SOPs 240 and 360 in the FSP. 

Benthic community data will be analyzed using a number of stafistical methods. In addifion to 

use of hypothesis tesfing using GLM methods discussed above in Secfion 4.3.3.4.2.3, ANOVA 

and ANCOVA, will be employed to evaluate the effect of the contaminants in the sediment 

env ronment on the structure of the benthic community. These are appropriate methods since the 

sampling design was developed based upon a priori assumpfions consistent with GLM models. 

In iiddition, other analytical techniques such as hierarchical cluster analysis (e.g., unweighted 

pair-group method using averaging [UPGMA]), using any of several benthic community metrics, 

may shed valuable insight on heterogeneity of effects. Ordination (e.g., detrended 

conespondence analysis, canonical community ordination) may be effecfive in ordering benthic 

inv:;rtebrate species as well as other community characterisfics along gradients of total PAH 

concentration or other variables, such as substrate texture, and reveal interactions among 

environmental variables. Nonparametric smoothing (e.g., locally weighted scatterplot smoothing 
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[LOWESS]) may reveal nonlinear and threshold responses of the benthic organisms to both 

differences in contaminant concentrafions as well as to other environmental variables. Since 

these analytical methods are more descriptive and are not based upon GLM assumptions, there is 

no violafion of GLM assumpfions. 

The results from this study also will be qualitatively compared to the results of other Lake 

Superior benthic macroinvertebrate community studies to determine whether there are major 

differences in various benthic community attributes including: 

• Total taxa richness; 

• Total chironomid richness; 

• Total density; 

• Chironomid density; 

• Oligochaete density; and 

• Relative species abundance. 

4.3.3.4.4 Sediment Toxicity Testing 

A 28-day Hyalella azteca toxicity test will be conducted to supplement the previous bioassay 

studies using Site sediments (SEH 2001). In addition, if necessary, 20-day bioassays with 

Chironomous tentans will also be conducted. However, it is NSPW's recommendation that since 

a 28-day H azteca bioassay is being conducted at the request ofthe natural resource trustees, and 

it is known that H. azteca is more sensitive to PAHs (Hatch and Burton 1999) and other 

chemicals (Ingersoll et al. 1996) than C. tentans, it is unnecessary to test C tentans. 

Bioassay stations will be co-located with the benthic community stations. All exposure vessels 

will be placed in temperature controlled water baths with bottom reflectance equivalent to the 

sediments themselves. Quantitafive comparisons between sediment toxicity endpoints will be 

conducted using ANOVA as well as other tests for comparison of treatment group endpoints. 

4.3.3.4.4.1 28-day Hyalella azteca Bioassays 

Three series of solid-phase bulk sediment bioassays will be conducted, a preliminary study 

conducted under normal laboratory light, and two follow-up studies conducted with ultraviolet 
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(U\) light to replicate field conditions at the sediment-water interface where benthic 

invertebrates live. 

The first set of studies will be conducted for 28 days following Method 100.4 found in U.S. EPA 

(2000) modified from 42 days to 28 days and using a stafic replacement or flow-through water 

exchange system (SOP 330). Survival and growth will be the measurement endpoints. Stations 

exhibiting moderate, marginal and no significant toxicity under normal laboratory light will then 

be tested under UV lights that accurately simulate representafive conditions at the co-located 

stations. It is anticipated that four stations representing a range of total PAH concentrafions 

belcw and at the effects threshold found under condifions of normal light will be tested under 

UV light. 

Twei sets of bioassays will be conducted under UV light conditions. The first set of UV studies 

will contain only sediment and overlying water. The UV studies will follow the same method as 

the non-UV method, with the modification that the exposure chambers will be exposed to UV 

ligh: of the appropriate spectrum and intensity (dose) to simulate that found by UV radiometers 

at tie site. Secfion 4.3.3.4.4.5 and SOP 320 explains how UV light will be measured at the Site. 

While the UV light spectra and intensity change gradually throughout the day, this is difficult to 

repl cate in the laboratory and, subsequently, most bioassays are conducted with shorter-than-

natural, square-curve (i.e., on-off) UV exposure periods (i.e., 2-4 hours) of the appropriate 

natural total UV dose. Since Dr. Steve Diamond (U.S. EPA-ERL Duluth) has reported that 

toxicity to aquatic organisms is similar between these two exposure regimes so long as the dose 

is the same (personal communication), this system will be used if a laboratory that can simulate a 

natural UV exposure regime cannot be located. 

The second set of UV exposures will be conducted identically to the first UV study with the 

excepfion that particulate detritus will be added to the bioassay beakers to simulate conditions 

observed at the site. Hatch and Burton (1999) reported that epibenthic invertebrates such as H. 

azteca seek refuge from UV light when afforded the opportunity. Following the method of 

Hatch and Burton (1999), 1-cm discs of maple or oak leaves will be collected from 

uncontaminated upland areas and soaked in deionized water for 3-weeks with water changes 

eacli week. Five such discs will be added to each sediment bioassay replicate prior to the 

beginning of the UV light exposures. The objecfive of this experiment is to test whether such 

behavior modifies the toxic endpoints selected during chronic exposures. 
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Because the UVA, UVB, and normal light inadiance intensity vary throughout the day with the 

solar angle, separate doses will be used for each, depending upon the field measurements. 

However, Diamond et al (2000) have reported that UVA, not UVB, is the crifical factor in the 

activafion and subsequent phototoxicity of PAHs. Therefore, since UVA and visible light have 

nearly equivalent photoperiods, they shall be operated simultaneously in the laboratory. The 

source of the UVA and visible light will be UVA-340 lamps (Q-Panel, Cleveland, OH) or the 

equivalent. 

4.3.3.4.4.2 20-day Chironomous tentans Bioassay 

One 20-day bioassay, using C tentans will also be conducted as described above for H. azteca 

except for species-specific differences in the handling of the organisms as described in Method 

100.5 U.S. EPA (2000) (SOP 330). Note that the 20-day test is a part of U.S.EPA'S C. tentans 

life cycle test standard methodology. The endpoints at 20 days are survival and growth. No UV 

bioassays will be conducted with this species. 

4.3.3.4.4.3 Fish Larva Bioassays 

In addition to comparing near bottom surface water concentrations to effects endpoints in the 

literature to evaluate potential effects to fish larvae, 7-day fish larvae bioassays under both 

normal and UV light will be conducted using fathead minnow larvae following ASTM standard 

E729-96. This method will be slighfiy modified so that sediment is an equivalent proportion to 

the test water as is used in the invertebrate bioassays (100 mL of composited sediment and 175 

mL will be added to each 300 mL bioassay vessel) shall be placed in the exposure vessel (SOP 

330). The fish shall be fed live brine shrimp. Sediments for the bioassays will be treated as 

described above for H. azteca. However, UV light measurements in the field will be made above 

the nepheloid zone as described in SOP 320 to better replicate the UV doses experienced by fish. 

UV and normal light exposures will follow the square-curve regime described above unless an 

apparatus providing a more natural lighting regime becomes available. 

4.3.3.4.4.4 Bioaccumulation by Lumbriculus variegatus 

A 28-day bioaccumulafion test will be conducted using Lumbriculus variegatus following 

Method 100.3 described in U.S. EPA. (2000) (SOP 330). No UV bioassays will be conducted 

with this species. 
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4.3.3.4.4.5 UV Light Measurements 

UV' light will be measured at two sediment locafions at the Site on two different days with 

var able sunshine, i.e. one day with clear skies, one day with cloud cover, as described in SOP 

320. UV light will be measured using MACAM UV-103 ip67 (or equivalent) broad-band 

radiometer (BBR) with submersible sensors (SOP 320). The BBR will measure radiation 

intensity at two bandwidths, 328-402 nm (UVA) and 276-344 nm (UVB) using separate sensors 

connected to the radiometer via coaxial cable. This data will be recorded through a data logger. 

This radiometric data collection involves the measurement of solar radiation at two of the 

Sediment Quality Triad stations. One of the Triad stafions will be the shallowest of those 

san pled (estimated to be a minimum of six feet depth), the other Triad station selected will be 

approximately the average depth ofthe Triad stations. Measurements will be made on two days, 

one that is sunny and one with cloud cover. UV measurements will be made at the sediment-

water interface, approximately six inches above the sediment, two feet below the water surface 

and at the surface of the water of three specific wavebands of radiation, the UVB, UVA, and 

visible. 

For the UV light measurements to be employed in the benthic invertebrate bioassays, the BBR 

sensor probes will be oriented perpendicular to the sediment surface and depressed such that the 

sensor surface is level with the sediment surface. This will allow the sensor to record UV light 

within the nepheloid zone inhabited by epibenthic invertebrates such as H. azteca. The sensors 

will be connected to a metal anchoring device that will be placed at the sampling location in 

adv ance of sensor placement in order to avoid urmecessary disturbance of the nepheloid zone 

during the data collection period. For the fish tests, the body of the sensor shall be placed 

approximately six inches above the sediment surface. The locafions will be marked with small 

buoys to enable finding the locations on the day of sampling. 

Tho daily fluctuations in UV dose will be accounted for using simultaneous fime series 

measurements every hour with both the SSR and BBR. 

4.3.3.4.4.6 Aqueous PAH Measurements During Bioassays 

The aqueous PAH concentrafions will be measured during the bioassays in two different ways. 

For most analyses, the total PAH concentrafion will be analyzed direcfiy by injecfing 100 uL of 
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the overlying water into the port of a Hewlett-Packard 1150 high pressure liquid chromatograph 

(HPLC) equipped with a C-18 reverse-phase column and an HP 1046A with fluorescence 

detector (FD), or equivalent. The remaining volume from all ofthe replicates for each individual 

station will be combined and extracted into dichloromethane and analyzed as described in the 

QAPP (Method 8270C-SIM). 

4.3.3.4.5 Tissue Sampling 

4.3.3.4.5.1 Fish 

NSPW proposes to implement the Work Plan developed by SEH for collecfion of fish tissue for 

supporting a baseline human health and ecological risk assessment. One ofthe target species has 

been predetermined, the smelt, and the other two will be selected from a list commonly 

consumed by recreational anglers and subsistence fisherman. 

Smelt already have been sampled during the 2004 seasonal run, however because of potential 

contaminafion by the nets used to collect the smelt, this species will be re-sampled in the spring 

of 2005. The smelt sampling results will be used for both the ecological and the human health 

risk assessment as the fish were appropriately sampled and processed for these purposes. 

The SEH Work Plan proposed that two other species from the following list will also be 

collected: 

• Walleye 

• Lake trout 

• Round Whitefish 

The Chippewa Nafion has indicated that it is primarily concerned with sedentary (sic) top-order 

predators such as: yellow perch, northem pike, smallmouth bass, and walleye so they will also 

be added to the list of possible species. 

Order of preference for fish species will be: 

• Walleye 
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• Northern Pike 

• Yellow perch 

• Smallmouth bass 

• Lake trout 

• Round Whitefish 

Sixteen fish of each species will be collected by electroshocking from the Site area and 

reference areas selected after discussion with WDNR fisheries staff. (Note that USEPA advises 

that the near shore area between Fish and Terwilleger Creeks is an acceptable reference area). 

Sampling and laboratory processing methodology are similar to those proposed by SEH (2003) 

and are described in detail in SOP 230 ofthe FSP. A total of sixteen fish of each species will be 

collected; eight will be filleted and data from those used to support the human health risk 

assessment and eight will be collected for supporting the ecological risk assessment. In addition 

all fish caught will be examined and morphological abnormalities including tumors, noted. 

Fisli collection of a target species should occur during the normal fishing season for Lake 

%H*|' Superior Waters as described in the cunent Wisconsin Fishing Regulations, if practicable. 

Table 8 discusses the Data Quality Objectives for this study. 

4.3.3.5 Surface Water Quality Investigation 

4.3.3.5.1 Review of Available Data 

Lin:ited surface water sampling has been conducted in previous site studies. In 1998, thirteen 

suri'ace water samples were collected (SEH 1998a). Twelve of these samples collected in 

January 1998 contained no PAHs. The one unfiltered sample collected in May 1998 following a 

penod of rough waves primarily contained high molecular weight ("HMW") PAHs. Since 

HMW PAHs are less water-soluble than LMW PAHs, this suggests that PAHs were associated 

wifii suspended sediment. 
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4.3.3.5.2 Field Activities 

Surface water sampling will be conducted to provide information for the Baseline Ecological 

Risk Assessment and the Human Health Risk Assessment. The results of this work task will be 

used to address the following quesfions: 

1. What contaminants are present in the surface water over the Site that may have originated 

from the contaminated sediment? 

2. Are contaminants in the surface water potentially affecfing human health or the 

environment? 

3. Under what conditions do contaminants associated with the sediment get re-suspended? 

Information from this task as well as the sediment stability work tasks (Secfion 4.3.3.6) 

will be used to address this question. 

4.3.3.5.2.1. Ecological Risk Assessment Samples 

Surface water samples will be collected on two separate occasions from six Site locations on a 

transect extending from the shoreline offshore beyond the area of impacted sediment (Figure 

13B). In addition two reference stafions will be sampled. Samples will be collected once when 

the water is calm and once following a high energy event within 24 hours of a period following a 

period when waves exceeded 30cm. At each station a near bottom sample and a mid water 

column sample will be collected. Samples collected to support the BERA will be spilt and one 

fracfion filtered (0.45 pm filter). Both the filtered and unfiltered fractions will be analyzed for 

PAHs, VOCs and dissolved organic matter (DOC). 

Table 9 discusses the Data Quality Objectives for this study. 

4.3.3.5.2.2. Human Health Risk Assessment Samples 

Surface water samples will be collected along a shoreline transect at six separate locations at the 

Site in water two to three feet deep (Figure 13B). In addition two reference stations will be 

sampled. Samples will be collected once when the water is calm and once following a high 

energy event within 24 hours following a period when waves exceeded 30cm. At each stafion a 

URS 



Ash land / NSP Lakefront Superfund Site RI/FS TASKS 
Ash land, Wisconsin February 1,2005 
Final RI/FS Work Plan Page: 4-31 

Revision: 02 

mid water column sample will be collected. Unfiltered samples will be analyzed for PAHs, 

VOCs and dissolved organic matter (DOC). 

4.3.3.5.2.3. Sampling Procedures 

Surlace water sampling will follow procedures oufiined in SOP 310 in the FSP which is similar 

to ihe USEPA ERT SOP #2013 (http://www.ertresponse.com/sops/2013-rIO.pdf). Water 

samples will be collected using a discrete depth sampler such as a Kemmerer or Van Dom-type 

sample bottle or using a pump. 

At Ihe time of sample collection field measurements of temperature, conducfivity and dissolved 

oxygen will also be made at all stafions. 

4.3.3.6 Sediment Stability Investigation 

4.3.3.6.1. Review of Relevant Data 

Data cunenfiy available to support the development of a conceptual site model and to evaluate 

sediment stability at the Site is limited. It includes: 

• Aerial photography ofthe area in 1939, 1963, 1970 and 1998; 

» Core/boring data providing a descripfion of contamination and wood debris layers across 

the site, with sampling intervals on the order of 1 foot; 

• Reports describing the history of the site including backfilling operations, multiple 

industrial activities and regional natural resource extraction practices (e.g., logging and 

mining); 

• Wave data from NOAA Station 45006 - (W SUPERIOR 48NM North of Ironwood, MI -

about 39 miles from the Site); 

• Meteorological data from NOAA Station DISW3 -{Devils Island, WI - about 68 miles 

from the Site); and, 

• USGS watershed delineation, hydrology and soil maps. 

These data sources are discussed in more detail in the Work Plan that follows. 
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4.3.3.6.2. Conceptual Models for Sediment Area 

Review of available data indicates that contamination in the Ashland sediments is mainly 

confined to a sediment layer extending a few hundred feet from the shoreline. This sediment 

layer is thickest near the shoreline, typically 3 to 4 feet, and tapers off in the offshore direcfion. 

The areas with the highest levels of contaminafion tend to mimic the shape of the shoreline. 

Layers of wood debris are sometimes found overlying or within the contaminated sediment layer. 

A conceptual site model has been developed which provides a potenfial explanafion for the 

evolution of existing sediment deposits at the Site. The exisfing data sources do not provide 

sufficient informafion to accurately esfimate the historical and cunent deposifion and erosion 

rates, but do allow for a qualitafive understanding of how the deposit may have originated. The 

conceptual model considers two origins of deposited sediment. The first is a confinuous 

background input of sediment that is relatively constant over time. The depositional rate from 

this source is very slow. The sediments comprising this background deposition are a 

combination of soil runoff from the adjacent shore, as well as sediments from other areas up or 

down the shore that migrate via cunents to the Site and ultimately deposit there. It is known that 

natural resource extraction (e.g. logging) and other industrial activifies were active during the 

last 120 years in the region. Some or all of these activities could have provided a steady source 

of sediment to the Site area since these activifies provide an additional source of upland 

sediments to streams and lakes. A review of stream and river networks in the area show two 

drainage basins, one to the east and a larger one to the west. These streams and rivers may have 

canied relatively large sediment loads to Chequamegon Bay, some of which could have been 

transported to and deposited at the Site. It is likely that the present sediment load has been 

reduced relative to loads that occuned during the historic period of natural resource extraction 

and industrial operafions due either to reduced activities and/or improvement in erosion control 

procedures. 

The second potenfial origin of sediment is soil from episodic adjacent shoreline acfivifies, i.e., 

the Kreher Park area. The source of sediments from these adjacent shoreline acfivifies may have 

temporarily increased deposifion rate at the Site and were temporally highly variable. 

Backfilling to create the Kreher Park area began during the mid to late 1800s, and likely resulted 

in a large amount of soil being pushed into the water. This soil, now sediment, probably was 

transported lakeward by local wave and cunents and settled in the Site area. Increased 
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contmercial acfivity (mainly timber processing) at the Kreher Park area early in the 20th century 

woi. Id have introduced additional sources of sediments to the Site and is probably the origin of 

the wood debris layer idenfified in the sediment deposits. Finally, the construction ofthe WWTP 

during the mid 20th century probably produced a large 'episodic' sediment load to the Site. 

It i.s clear that the Site has been historically depositional if only due to the increased 'episodic' 

sediment loads resulting from filling. It is not clear if the Site area is in equilibrium with these 

increased 'episodic' loads. The general concept is that the long-term wave and cunent climate at 

the Site has a sediment carrying capacity. If that capacity is exceeded, the Bay will be 

deposifional until the load is removed or until the water level decreases to depths in which the 

waves and cunents exert more energy. This Work Plan has been developed to determine the 

historic depositional rates at the Site to verify the conceptual model and evaluate the current and 

potential future rates. 

4.3.3.6.3. Available Data 

^,^f Cur-ently, there are insufficient Site data to quantify the conceptual model or to base estimates of 

cunent and fiiture erosion anel/or deposition rates. 

Since erosion and deposifion typically occur at relatively slow rates, it is unlikely that direct 

measurement of erosion and deposifion can be accomplished via bathymetric studies or 

measurement of changes observed in vertically stratified sediment profiles. Changes in 

batlymetry on relatively short time scales due to sediment erosion and deposition is usually 

me;5sured in millimeters or cenfimeters. The previous cores were sub-sampled at intervals too 

coarse for discerning this magnitude of change. Furthermore, given the spafial coverage of the 

samples, naturally occurring spatial variability could mask changes in bed elevation infened 

from core profiles. 

During the preparation of this Work Plan, grain size data was available to evaluate the influence 

of cohesion on the sediment properties. Based upon grain size distribution from historical 

san pies, cohesion is likely to be the primary dynamic controlling sediment behavior. In addition 

to ihe role of grain size, however, organic material content, and chemical and biological 

"' Ir a system at equilibrium bed accretion from deposition would be expected to be on the order of tenths of 
cent meters per year, approximately the rate of sea level rise. 
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characteristics can affect cohesion and flocculation. The effects of cohesion on sediment 

transport are very site-specific, so it is necessary that erosion rate measurements be made directly 

to obtain reliable data for characterizing the erosion and transport characteristics of cohesive 

sediments. It is also important to understand the affect of cohesion on the flocculation 

characteristics of suspended material. Floe size of eroded material will determine its mobility 

and the rate at which suspended sediment will settle back to the sediment bed. These cohesive 

characteristics cannot be infened from bulk properties of the sediment but rather need to be 

assessed by specially designed experimental procedures. This is especially true when the Site 

sediment is mixed in some locations with wood debris. 

The analysis of sediment stability also requires knowledge of the environmental and man-

induced forces that may cause erosion, transport and deposition. None of these data are cunenfiy 

available. Long term data are generally needed to determine the full range of conditions that may 

cause erosion and transport. Specifically, long-term wave and cunent data within the sheltered 

Site area as well as some information on boat traffic magnitude and frequency are required. 

Although, NOAA supports a number of wave buoys and meteorological stations in the general 

area (about 39 miles from the Site), a review of typical data sources did not locate any long-term 

site-specific wave and cunent data for use in evaluating sediment stability at the Site. 

4.3.3.6.4. Data Needs 

Addifional data will need to be collected to develop information on sediment deposition and erosion 

rates and to assess sediment stability at the Site. These data needs are driven by the analytical 

approaches for sediment stability assessment. In this secfion, we briefly describe the analytical 

approaches and the data that are required to support them. A detailed Work Plan for collecting site-

specific data is described later in this Section and a detailed descripfion of the data analysis is 

provided in section 4.3.3.6.5. 

The Work Plan is divided into two primary tasks, each represenfing an altemate but 

complementary approach for assessing sediment stability. Task 1 is designed to provide 

sufficient measured data to evaluate and quanfify the historic evolution of the Site sediment 

deposits described in the conceptual model and to quantify the net deposition or erosion rate in 

the Site area. Task 2 is intended to provide quantification of sediment stability, to the degree 
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possible with state-of-the-art technology, and to estimate the potential for exposing buried 

contaminafion. 

The historic evolution of the sediment deposits at the Site will be assessed using age dating 

teclmiques and analysis of high resolution vertical profiles of sediment and contaminant profiles 

obtained from sediment cores. The characteristics of the vertical profiles will be used to 

determine the evolution ofthe deposit. For instance, the age dating profiles from sediment borings 

cou Id have one or two characteristics, either the ages are fairly uniform throughout the layer, which 

indicates that back-filling may have been the dominant process that explains the sediment deposit, 

or tney may indicate a more gradual development consistent with regional sediment contribufion. 

Thi:; doesn't mean that contaminated material was transported to the Site from outside the Site, but 

that sediment from outside the Site was transported to the Site where it mixed with contaminated 

sediment and settled out into the sediment bed. 

If the Site is determined to have net deposition of sediments, it will still be necessary to estimate 

the potential for short-term erosion on exposing buried sediments. This potential is assessed by 

^W^ considering the magnitude and probability of fiature erosional events. Exhibits 4-2 and 4-3 

depict altemate versions of this approach (Task 2) for assessing sediment stability at the Site. 

The two approaches differ only in the methods used to obtain site-specific wave and cunent data. 

In l:oth methods the approach is based on determining the range (i.e. probability distribufion) of 

applied stress to the lakebed over the long-term and comparing them to the measured erosional 

cha -acteristics. The top box in each figure represents the method used to obtain long-term wave 

and cunents at the Site. Since no site-specific long-term wave data have been located, it will be 

necessary to use long-term data from other sources and apply models to transform the data to 

represent conditions at the Site. In Exhibit 4-2, the method is based on transforming measured 

wa\e data from regional NOAA wave buoys. In Exhibit 4-3, the method is based on 

transforming local wind measurements to local wave conditions. These approaches ultimately 

ma}' be used together to represent both sea and swell conditions at the Site. 
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Exhibit 4-2: Analytical Approach for Direct Estimate of Sediment Stability (Wave-Wave 

Transformation. 
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Exhibit 4-3: Analytical Approach for Direct Estimate of Sediment Stability (wind-wave 

transformation). 
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Large water bodies, such as Lake Superior, are characterized by circulation pattems and cunents 

along the shoreline. Typically the cunents are forced by winds, and for larger winds, seiching may 

occ ir and produce additional cunents. In certain areas, river discharges may contribute to local 

cunents, especially following high-rainfall events. A review ofthe regional hydrology indicates that 

there are no streams or rivers that drain directly into the bay adjacent to the Site, and therefore we 

don't expect river discharges to have a significant influence on the local currents. Long-term current 

elafc. is not usually available for small sheltered areas. It is important to note that cunents play a 

secondary role to waves in the erosion process. In large water bodies (marine and Great Lakes), 

wa\ e action usually provides the primaty energy for erosion. Cunents do not provide as much 

eroj.ive power, but are responsible for net transport of eroded material. Thus, from the standpoint of 

erosion (i.e. stability), the potenfial effects of cunents is secondaty to that of waves. 

Long term wind and wave data sets are available from NOAA and some local and regional 

bathymetry is also available from previous studies. However, a site-specific data set is required 

to verify the wind and wave fransformation models. These data should consist of at least a one-

month long measurement of waves and cunents at one point located in the central location in the 

1̂1̂ ^ Site inlet. The one-month durafion should be sufficient to capture seiche cunents, and should 

provide for some significant wind and wave events. If such events do not occur during the initial 

period of measurement, then the measurement period will be extended. 

Waves and cunents may be also induced by boat traffic. This will be invesfigated as well and 

boa: induced wave and cunents will be esfimated for future boat traffic projecfions. These data 

will be used in an analytical approach similar to that described in Exhibits 4-2 and 4-3 with 

projected boat traffic induced waves and cunents. The data needed for these analysis are traffic 

projections for boat type, and boat length, draft, depth to center of propeller, number, type, and 

diarieter of propellers, propeller speed (RPM), power applied to propellers (kilowatt), thrust (lbs or 

HP) and angle of shaft. 

For both analytical approaches, additional site-specific data will be required to characterize the 

sediment characteristics. These data include bottom roughness and its variation under different 

wa\e conditions, threshold for erosion, and erosion rate versus applied stress curves. Data to 

verify the wave/cunent boundary layer model is required. This data consists of suspended 

sediment profiles within the wave/current boundary layer for a range of wave and cunent 

con jitions. Collection of these data is described more fiilly in the next secfion. 
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4.3.3.6.5. Field Activities 

The field program required to collect the data needed for sediment stability analysis consists ofi 

• Sediment cores for determining erosion characteristics; 

• A tripod deployment for measuring waves and cunents and suspended sediments; and 

• Soil borings and sediment cores for developing high-resolution vertical profiles of sediment 

characteristics 

4.3.3.6.5.1. Erosion Testing 

As discussed previously, a review of existing data available (SEH 1998, 2002) indicates that 

cohesive characteristics may occur. The erosional characteristics of cohesive sediments are vety 

site-specific, and there is little guidance available for developing the erosion characterisfics of 

cohesive sediments from bulk sediment properties. The best method is to use in-situ erosion testing. 

Approximately five sediment cores will be collected for use in erosion tesfing. The core locations 

will be distributed across the Site (Figure 13C) to cover possible variations in sediment 

characteristics and related erosion properties, (i.e. mineral substrate, mixed mineral and wood 

debris, and primarily wood debris). These locafions will be selected after the reconnaissance study 

described in Section 4.3.3.4.2. The cores will be collected, packaged and shipped as described in 

SOP 210 to a designated laboratoty for erosion tesfing as described in SOP 350. For cores with 

cohesive sediments, erosion testing will be conducted in a SEDFLUME or similar device following 

the protocol described in McNeil et al. (1997). If it is determined that Site sediments exhibit non-

cohesive properties, then Site-specific grain size curves, mineralogy and bulk density will be 

combined with well-established data from numerous laboratoty and field studies of erosion to 

characterize their erosion characteristics. [Shields (Simons and Senturk 1976); Camp (ASCE 

1976); Meyer-Peter-Muller (USBR 1984); and Einstein-Strickler-Manning (Simons and Senturk 

1976; ASCE 1993; Einstein 1950; Singh 1967)]. 

The five cores are not meant to fully characterize all sediment properties throughout the sediment 

area, but to develop an understanding of representative erosion characterisfics and their 

variability. The data from the core sampling and erosion testing will provide critical thresholds 

for erosion and the erosion rate vs. applied stress curve. 
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4.3 3.6.5.2. Current Wave Measurements 

A one-month tripod deployment will be made to provide vertical profiles of the velocifies and 

suspended sediments in the wave/cunent boundaty layer. The tripod will be cenfrally located in the 

affected area (Figure 13C), and outfitted with a downward looking Acoustic Doppler Cunent Meter 

(ADCP) and pressure transducer for the purpose of obtaining detailed vertical profiles of wave and 

current speeds, wave heights and suspended sediment profiles. The system will be configured to 

record signals at 10 Hz or higher for two-minute bursts evety two hours for the duration of the 

deployment. The recorded data will be reviewed after a one-month period to ensure that a sufficient 

range of wave and cunent conditions occuned. If not, then the deployment will continue until 

sufiicient data is collected. Post processing ofthe tripod data will provide: 

• A wave and cunent data set for calibrating the wave-wave and wind-wave transformation 

models depicted in Exhibits 4-2 and 4-3; 

• Suspended sediment time series data for verifying the wave/cunent boundaty layer model; 

and, 

^np/ • Estimates ofthe bottom roughness and its variation with hydrodynamic forcing. 

4.3.3.6.5.3. Age Dating 

Six offshore cores will be obtained for use in Pb2io and CS137 age-dating analysis and developing 

higii-resolution vertical profiles of grain size, mineralogy, and chemistty. The six core locations will 

located to assess variations in the vertical profile properties with water depth and proximity to the 

WWTP. One core will be located fiarther offshore as a control point. Cores will be collected as 

described in SOP 290. The tentative locafions for these borings in depicted in Figure 13C. The 

selection ofthe core location will be finalized in the field. The cores will be sub-sampled at two 

centimeter intervals following SOP 290 and sub-divided into secfions for the various analyses. In 

addition to conducting Pb2io and Cso? age-dating analysis (SOP 340), all intervals will be analyzed 

for grain size, using ASTM Method D422, and total PAHs. 

4.3.3.7 Pore Water Evaluation 

Pore water samples will be collected near the surface water/groundwater transition between the 

fill aquifer at Kreher Park and the surface waters if the affected Chequamegon Bay inlet. In 

URS 



Ashland / NSP Lakefront Superfund Site RI/FS TASKS 
Ashland, Wisconsin February 1,2005 
Final Rl / FS Work Plan Page: 4-40 

Revision: 02 

addifion to the physical measurements of this transition provided by the well nests at MW-24, 

MW-25 and MW-26, water quality data will be collected along two transects intended to 

evaluate the contaminant migration between groundwater and the inlet. This data plus 

comprehensive water level data, will identify these migration conditions. 

The two proposed transects will consist of three sampling points each. One will be located 

approximately 110 feet east of well nest MW-24, beginning immediately south ofthe rip-rap 

shoreline protecfion barrier in a line toward the former solid waste disposal area. The second 

will be located approximately 60 feet east of well nest MW-24, beginning immediately south of 

the rip-rap banier and extend in a line toward the former coal tar dump area. Each sample point 

will be 25 feet apart. The location of these transects and the associated sample points are shown 

on Figure 12. 

The sample points will consist of 2-inch diameter flush-threaded schedule 40 PVC temporaty 

wells. A two-foot long screen with a 0.010-inch slot size will be installed at a depth of 

approximately 1.5 feet below the water table, or about four feet below the ground surface. The 

wells will be installed with hollow stem augers in accordance with ch. NR 141. WAC. 

Each temporaty well will be fitted with a passive diffusion bag (PDB) sampler. This device 

consists of a low-density polyethylene (LDPE) lay-flat tube closed at both ends, containing 

deionized water. The sampler is set at the specified horizon (immediately below the water table) 

by a weighted line. Horizontal flow through the well will cause the deionized water to 

equilibrate with contaminants in the groundwater. Following a period of approximately one 

month, the PDB is removed from the well, and the water in the PDB preserved and sent to the 

laboratoty for analyses of VOCs (because of the approximately 300-ml volume limitation of the 

PDB, analyses will be restricted to VOCs only, which represent the most mobile contaminant 

group at the Lakefront site). Following this sampling event, the temporaty wells will be 

properly abandoned. The concentration gradients along each transect will provide informafion 

about the direction of contaminant flow. 

4.3.3.8 Air Sample Collection 

Air samples shall be collected to evaluate potential indoor air and outdoor air exposure routes in 

the vicinity of the former MGP facility. Air sample collecfion will include the installation of 
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vapor monitoring probes and the collecfion of soil vapor air samples from these probes 

strategically placed around the perimeter ofthe former MGP facility to evaluate the migrafion of 

vapors migrating through soils direcfiy from the contaminant source and from impacted 

groundwater 

All soil vapor samples will be collected in accordance with SOPs included in the FSP and 

USIZPA draft guidance (December 2001) entitled Evaluating The Vapor Intrusion To Indoor Air 

Pathway From Groundwater and Soils. If needed, a second phase of a soil vapor invesfigation 

and an indoor air invesfigation will be conducted in accordance with the above guidance, as well 

as subsequent follow-up USEPA guidance for investigating vapor intrusion. As noted above, 

this draft USEPA guidance has limitafions when used to evaluate contaminants other than 

chlorinated solvents, such as aromafic solvents and petroleum or coal-tar related compounds. 

Ho'ivever, this guidance has usefiil components that, when appropriate, will be incorporated into 

this investigation and subsequent evaluafion. 

All soil vapor, indoor air, and background air samples will be analyzed for VOCs by EPA 

^^ f̂ Meihod T015A. The VOCs included in this analysis are listed in Table 3 of this work plan.^° 

All T015A samples will be collected in evacuated summa canisters provided by the laboratoty, 

and shipped via overnight courier to the laboratoty. Summa canisters are shipped from the 

labtiratoty under negative pressure; when the valve on the canister is opened air is drawn into the 

can ster. A regulator will be used to collect the indoor air sample over a 24 hour period; the soil 

vapar and background samples will be collected over a one-hour period. Grab samples will be 

collected from the vapor probes by connecting the canister to the tubing, and opening the valve. 

These canisters will be filled in less than one minute. Air samples will be collected in 

accordance with SOPs included in the FSP. 

4.3.3.7.1 Soil Vapor Investigation 

Soil vapor samples will be collected from soil vapor probes installed in the uppermost water 

bearing unit in the vicinity of the former MGP facility. These samples will provide data used to 

eva uate potenfial vapor migration and to ensure that soil vapors are not migrating off-site toward 

adjacent private properties. Initial soil vapor probe locafions will be placed between buildings 

°̂ The TO-15 parameter list is larger than the VOCs list included in Table 2 soil/groundwater/sediments list derived 
by liattelle (see Footnote #19). 
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near the groundwater plume in the uppermost water bearing unit in the vicinity of the former 

MGP facility. Two rounds of soil vapor samples will be collected from nine monitoring probe 

locations. Monitoring probe locations are shown on Figure 11. Probe locations are described 

below: 

• Vapor monitoring probe VP-1 will be installed in the filled ravine area east ofthe NSPW 

administration building near the southeast comer of the asphalt parking lot; 

• Vapor monitoring probes VP-2S and VP-2D will be installed in the filled ravine south of 

and along St. Clair Street, north ofthe paved courtyard area; 

• Vapor monitoring probes VP-3S, VP-3I, and VP-3D will be installed near well MW-2R 

in the NSPW storage yard north of St. Claire Street; and 

• Vapor monitoring probes VP-4, VP-5, VP-6 and VP-7 will be installed east ofthe edge of 

the filled ravine and north of St. Claire Street. These vapor monitoring probes will 

evaluate soil vapors for potential impacts from groundwater in the vicinity of residences 

near the former MGP. VP-5 and VP-6 will be installed in the unsaturated zone of the 

Miller Creek formafion. VP-7 and VP-8 will be installed near a sewer line to evaluate 

the potential migration of vapors in the backfill of these utility conduits 

• Vapor monitoring probes VP-8 and VP-9 will be installed on the west side of 3'̂ '' Street 

directly across 3*̂  Street from the former gas holder that was located in the southwest 

comer ofthe exisfing facility building. 

At two locafions on the NSPW property, a nest of up to three vapor probes will be installed (at 

shallow, intermediate, and deep intervals). Two of these probes (VP-2 and VP-3) will be directly 

above the most contaminated areas of the filled ravine. Soil vapor samples from these two probe 

nests will likely be sufficient to evaluate the worst-case soil vapor. The remaining vapor probes 

(VP-1, VP-4, VP-5 VP-6, VP-7, VP-8 and VP-9) are located outside the groundwater 

contaminant plume in the uppermost water bearing unit, but within the footprint of the 

groundwater contaminant plume ofthe underlying Copper Falls aquifer. 

Vapor monitoring probes will be installed in shallow soil borings advanced with a Geoprobe drill 

rig. Each probe will consist of a Geoprobe implant and small diameter tubing encased in a flush 

mount well casing cemented in place. Geoprobe implants are small diameter (1/4 - 3/8-inch) 

wire screens constmcted of double woven stainless steel. Implants will be installed by 

advancing the drill rod to the target depth, inserting the implant through the drill rod. The 
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implant is then connected to a drive point on the lead drill rod. When the drill rod is pulled back, 

the implant is anchored in place by the drive point. Implants 6-inches in length will be installed 

witli 12-inches of fine sand placed around the implant. Granular bentonite will be used to 

backfill the borehole armular space seal above the sand pack. Vapor probes will be installed in 

accordance with SOP 360 included in the FSP. 

Implants will be installed in the unsaturated zone at shallow, intermediate, and deep intervals. 

Imj'lants installed at the deep interval will be installed approximately one foot above the 

sattrated zone to evaluate the migrafion of soil vapors from groundwater. Shallow interval 

implants will be installed in native soil approximately 2-feet below ground surface to evaluate 

the migrafion of vapors to the surface. An implant will be installed at an intermediate interval at 

loc.;itions where the unsamrated zone is thicker than 10 feet. At the VP-1 VP-4, VP-5, VP-6, VP-

7, \T-8, and VP-9 locations, implants will be installed at shallow intervals between 1 and 2 feet 

below ground surface to evaluate the migrafion of vapors from known areas of contamination. 

(Vf'-l is located in the filled ravine, but up gradient from the MGP facility. VP-4 VP-5, VP-6, 

and VP-7 are located on the north side of St. Claire Street. VP-8 and VP-9 are west of 3"* 

Avenue.) Because subsurface coal tar contamination is present at the VP-2 and VP-3 locations, 

implants will also be placed at multiple intervals at these locafions. At the VP-2 location, the 

uns iturated zone is approximately 5-feet thick. (Groundwater has historically been encountered 

at ijn approximate depth of 5 feet in well TW-13). The implant for VP-2S will be installed 

benveen 1 and 2 feet bgs, and the implant for VP-2D will be installed between 3 and 4 feet bgs. 

At ;he VP-3 location, the unsaturated zone is approximately 15-feet thick. (Groundwater has 

historically been encountered at an approximate depth of 15 feet in well MW-2R). The implant 

for VP-3S will be installed between 1 and 2 feet bgs, and the implant for VP-3D will be installed 

bebveen 13 and 14 feet bgs. The implant for VP-3I will be installed between 6 and 7 feet bgs. 

Two rounds of soil vapor samples will be collected from each location will assist with the 

eva luation of potential vapor migration from areas of known contamination. The first round of 

soil vapor samples will be collected a minimum of one week following vapor probe installation. 

Asi-uming the first round is collected during the winter months (frozen condifions), the second 

rou id of soil vapor sampling will be collected during the spring or summer. 

' » » ( • ' ' 
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Acfion levels for samples collected from these soil vapor probes will be based on EPA's "1x10"^ 

risk target shallow soil vapor screening concentrations" . If concentrations of site-related 

contaminants in soil vapor exceed this action level, then further investigative acfions will be 

needed, and addifional investigation will be recommended. If the soil vapor samples collected 

from probes located adjacent to private buildings (e.g. VP-5) exceed the action level, an indoor 

air investigafion ofthe nearby building should be conducted. 

4.3.3.7.2 Indoor Air Vapor Investigation 

In addition to the collection of air samples from vapor probes, an indoor air sample will also be 

collected to evaluate the potential for vapor migration into the existing NSPW service building, 

which overlies contamination in the backfilled ravine. The indoor air investigation will examine 

the constituents of indoor air and sub-slab soil vapors to determine if this area is being impacted 

by soil vapor migration and intmsion. Due to many other potential indoor and extemal sources 

of solvents, the results from indoor air sampling can be difficult to explain unless accompanied 

by simultaneous soil vapor samples. It is optimal that soil vapor samples are collected from 

directly beneath the lowest slab of the building. It is prefened that subslab soil vapor samples be 

collected from at least two, opposite locations. Subslab soil vapor samples can demonstrate the 

presence of vapors directly beneath the building that may be entering through cracks, sumps, 

exposed soils or other locations. If a subslab soil vapor sample is not pracfical, then the next 

acceptable locafion for soil vapor sampling is from a soil vapor probe located as close as possible 

to the edge ofthe building foundafion, preferentially inserted at an oblique angle, so as to collect 

a soil vapor sample that is best representafive of condifions beneath the foundation. 

Indoor air sample collecfion will include the collecfion of indoor air samples and subslab vapor 

samples. The indoor air samples will be collected from inside the NSPW Service Center 

building near the former gas holder located near MW-15. The subslab vapor sample will be 

collected from a probe installed beneath the floor in this same area. Two rounds of samples will 

be collected; one rounds will be collected during the winter months when the ground is frozen, 

and the other round will be collected in the spring or summer when the ground is unfrozen. An 

ambient air sample will be collected simultaneously with the collecfion of each round of indoor 

U.S. EPA Evaluating The Vapor Intrusion To Indoor Air Pathway From Groundwater and Soils, Draft, December 
2001, Table 2a: Question 4 Generic Screening Levels and Summary Sheet for Risk=IxlO'^. 

URS 



%m' 

* ' • » ' 

Ashland / NSP Lakefront Superfund Site RI/FS TASKS 
Ashland, Wisconsin February 1,2005 
Fina I Rl / FS Work Plan Page: 4-45 

Revision: 02 

air/;;ubslab vapor samples and the collecfion of soil vapor samples from each soil vapor probe 

lociition. 

The ambient air sample will be collected upwind of the buildings being investigated from a 

location that is not impacted by potential airbome releases from the Ashland/NSP Lakefront site 

and other nearby, unrelated sources (such as gas stations on Highway 2). This background 

sample location can be either on- or off-site, but should be selected using professional judgment 

at a locafion not likely to be adversely impacted by potential releases from nearby sources, both 

site and non-site related. The selection of a background ambient air sample locations must take 

into account cunent and forecasted weather conditions. 

Prior to collecting the indoor air/subslab vapor sample, background conditions affecting indoor 

air i;|uality will be evaluated. This evaluation will include the following steps: 

Step 1 Inspect the sample location area to idenfify products (e.g. cleaners, paints, or glues) that 

may contribute to increased indoor air concentrations absent any subsurface contribution. 

Step 2 Complete a survey to idenfify occupant activities (e.g. smoking, welding, or operations of 

small engines, gasoline power tolls, or fleet vehicles) that may contribute to increased 

indoor air concentrations absent any subsurface contribufion. 

Step 3 Remove or prevent use of all potential sources that may contribute to increased indoor air 

concentrations absent any subsurface contribufion for a minimum of 24 hours before 

sample collecfion. 

Step 4 Collect an ambient (outdoor) air sample in conjunction with the indoor air sample. 

All air and background samples will be analyzed for VOCs by Method TO 15A. The VOCs 

included in this analysis are listed in Table 3 of this work plan.^' All samples will be collected in 

evacuated summa canisters provided by the laboratoty, and shipped via ovemight courier to the 

labeiratoty. Summa canisters are shipped from the laboratoty under negative pressure; when the 

val\ e on the canister is opened air is drawn into the canister. A regulator will be used to collect 

^' The T0-15A parameter list is larger than the VOCs list included in Table 2 soil/groundwater/sediments list 
deriA ed by Battelle (see Footnote #19). 
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the indoor air sample over a 24 hour period; the background sample will be collected over a one-

hour period. Grab samples will be collected from the vapor probes by connecfing the canister to 

the tubing, and opening the valve. These canisters will be filled in less than one minute. Air 

samples will be collected in accordance with SOPs included in the FSP. 

The air sampling results from probes will be applied to the Johnson and Ettinger model (see 

Section 4.2.1.1) and compared to the indoor air sample results. Depending on data obtained 

from VP-1, an indoor air sample may be collected from the administrafion building. The model 

output will serve as the basis to evaluate any indoor air detections. 

4.3.3.9 Exploration Test Pits 

Explorafion test pits will be excavated at Kreher Park to fiirther characterize the limits of fill for 

the solid waste disposal and the former coal tar dump areas. Two test pits will be excavated on 

each side of the former solid waste disposal area (eight total), and two test pits will be excavated 

across a former open sewer in this area. Test pits will also be excavated in the vicinity of the 

former coal tar dump to determine the lateral extent of contamination in this area. Two test pits 

will be excavated on the east and west sides, two in the center, one on the north side, and one on 

the south side ofthe former coal tar dump area (eight total). Addifionally, three test pits will be 

excavated across former drainage ditches/culverts. As shown on Figure 3, a former open sewer 

drainage swale is located in the solid waste disposal area, a former culvert/trench is located 

beneath the southwest comer of the waste water treatment plant north of the former coal tar 

dump, and a trench is located east of the former treatment plant. Proposed test pit locations are 

also shown on Figure 12. 

Each test pit will be excavated to a depth between 6 and 8 feet. Material encountered in each test 

pit will be visually described and photographed as needed. Test pits will be terminated when the 

limits of fill have been detemiined or unfil obstmctions or caving prevent additional excavation. 

Material removed from the test pits will be retumed to the excavation. In the event that coal tar 

is encountered in test pits, grab samples will be collected and submitted to Woods Hole Group 

Environmental Laboratories for forensics analyses. 
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4.3.3.10 Borehole Geophysical Survey 

Bo -ehole geophysics will be performed to verify subsurface geologic conditions at the MW-2C 

location. Borehole geophysical tools will include a natural gamma survey and an induction log 

(el[;cfro magnetic conductivity) survey on well MW-2C; the deepest well at the Site. Well MW-

2C was constmcted with an outer well casing installed to a depth of 70 feet below ground 

surface. Because this outer black iron casing will interfere with the geophysical survey, adjacent 

well MW-2BR will be utilized to log geologic conditions to a depth of 70 feet, and MW-2C will 

be utilized to log conditions below 70 feet. 

Additionally, borehole geophysics will be performed on well MW-2A(NET) in Kreher Park. 

Well casings for artesian wells AW-1 and AW-2 will also be visually inspected and recorded on 

vid^o tape with the aid of a down-hole video camera. Depending on the results of this camera 

survey, borehole geophysical surveys may also be completed on artesian wells AW-1 and AW-2. 

(If netal casing was used to constmct wells AW-1 and AW-2, the borehole geophysical surveys 

wil not be completed because the metal casing will interfere with the geophysical survey.) 

4.3.3.11 Wildlife Habitat Survey 

4.3.3.10.1. Wildlife Habitat Characterization 

An ecological investigation ofthe Site will be conducted to characterize existing Site conditions 

relative to the vegetation community stmcture, wildlife utilization, and sensitive ecological 

reseturces. The objective of this assessment will be to characterize the ecological conditions at 

the Site boundaries to support both the RI and the ecological risk assessment. This ecological 

assessment will consist of a characterization of wildlife habitat/usage, a wetland delineation, an 

assessment of wetland functions and values, and an idenfification of protected and special 

concem species. 

The wildlife habitat characterization will identify and map ecological conditions at and in areas 

nea • the Site that are potentially affected by Site contaminants. Conditions at the Site and in 

areas adjacent to the Site will be visually inspected. Observations on habitat conditions, wildlife 

utilization, and potenfial contaminant exposure pathways will be made and will include the 

following types of ecological informafion: 
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• Vegetafion community/cover types (including size and locafion); 

• Dominant vegetation species and general observafions of abundance/diversity of plants 

within each cover type; 

• Topographic features; 

• Observafions of potential wildlife habitat, including species identification and habitat 

utilizafion; and, 

• Indications of environmental stress that could be related to site contaminants. 

Observations from this field survey will be recorded in a field logbook and photo documented. 

A cover type/habitat map of the site will be prepared, noting locafions of aquatic, wetland and 

tenestrial habitats and developed land. The results of this characterizafion will be presented in 

the ecological risk assessment as well as in the ecological characterization secfion of the RI 

Report. 

Specific steps required to complete this task will include: 

1) Obtain aerial photography ofthe site, as well as topographic maps and other background 

information pertaining to wetlands, soils, vegetation and land use. Inquiries will be sent 

to the U.S. Fish and Wildlife Service, Nafional Oceanic and Atmospheric Administration 

and Wisconsin Department of Natural Resources - Bureau of Endangered Resources to 

request information on sensifive ecological communities and special concem species near 

the site (2-mile radius). 

2) Conduct an on-site review ofthe existing vegetative characteristics ofthe site. 

3) Note observations of wildlife within or near the site, as well as any signs of wildlife that 

have recently used the site (tracks, scat, nests, etc). 

4) Generate list of wildlife species that typically are found in habitat/cover types idenfified 

within and near the site. 

5) Prepare a site review summaty documenting the findings ofthe wildlife habitat and usage 

invesfigafion. Information resulting from this task will be included in the Rl report and 

the Baseline Ecological Risk Assessment. 
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4.3.3.10.2. Identification of Endangered and Special Concern Species 

The U.S Fish and Wildlife Service and the WDNR Bureau of Endangered Resources threatened 

and endangered species lists for Ashland County, WI have been initially reviewed to determine 

the likelihood that threatened and endangered species will be found at the Site. The bald eagle 

(Haliaeetus leucocephales) and the piping plover {Charadrius melodus) are the only two species 

on :he federal list that may be present in the Site area. The state list for Ashland County 

incl tides 64 animals, 73 plants, and 32 natural communifies. A comprehensive survey of the 

available literature will be completed to prepare a list ofthe state listed species/communities that 

have the potential to be present at or near the Site. Life histories and migrafion pattems will be 

considered in the evaluafion of the listed animals. Information for the area near the Site will be 

requested from the U.S. Fish and Wildlife Service and Wisconsin Department of Natural 

Resources - Bureau of Endangered Resources. Information on sensitive ecological 

conimunities and special concem species will also be requested from these agencies as well as 

from the Nafional Oceanic and Atmospheric Administration. Information received will be 

reviewed, organized, and presented in the ecological characterizafion section ofthe RI Report. 

Specific steps required to complete this task will include: 

1) Obtain aerial photography ofthe Site, as well as topographic maps and other background 

information pertaining to soils, vegetation and land use. Inquiries will be sent to the U.S. 

Fish and Wildlife Service, National Oceanic and Atmospheric Administration and 

Wisconsin Department of Natural Resources - Bureau of Endangered Resources to 

request informafion on sensifive ecological communifies and special concem species 

within two miles ofthe Site. 

2) For each species or group of like species, a determinafion will be made as to the potential 

for habitat or species to be present at the Site based on comparison of known rare species 

in the general area and documented habitat within and near the site. 

3) For all species identified as having potenfial for using the Site for any period of fime 

during its life histoty or migration, they will be evaluated for the extent of potential 

impacts due to the superfiand contaminants and specifically addressed in the Baseline 

Ecological Risk Assessment. If such a situation occurs, i.e. possible threat to a protected 

species, coordinafion with the appropriate agency will be initiated to determine any 

additional evaluation procedures necessaty to make an impact assessment. 
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4) The results of these efforts will be documented and incorporated in the RI report and 

Baseline Ecological Risk Assessment. 

4.3.3.12 Wetland Survey and Functional Values Analysis 

4.3.3.11.1. Wetland Delineation 

Wetland systems within the Site boundaty will be delineated according to the roufine methods 

outlined in the U.S. Army Corps of Engineers Wefiand Delineation Manual (1987). The wefiand 

delineation points will be surveyed in the field using conventional survey methods or sub-meter 

resolution GPS. Documents to be reviewed include U.S. Geological Survey mapping, Wisconsin 

Inventoty Wetland Mapping, Soil Conservafion Survey, and historical aerial photographs of the 

Site. It is expected that wetland conditions do not exist on the upper bluff area, but may exist 

along the shoreline. Results ofthe wetland delineation will be presented in the RI Report. 

Specific steps required to complete this task will include: 

1) Obtain existing information including previous delineation reports related to the site (if 

available), soils survey, county hydric soils list, Wisconsin Wetland Inventoty Map, 

FEMA Floodplain Maps, USGS Quad map, and historical aerial photographs of site. 

2) Determine potenfial for wetlands within or near the site based on exisfing available 

information. 

3) Conduct an on-site field evaluation to determine whether wetlands are present using the 

Army Corps of Engineers Wetland Delineafion Manual (1987); the presence of any 

wetland vegetafion, hydric soils, and signs of hydrology will be documented. 

4) Cunent wetland boundaries will be staked in the field with 4-foot lath and flagging. 

5) The wetland boundaty stake points will be surveyed using a GPS unit accurate to 0.50 m. 

The points will be plotted onto base mapping and included in the delineation report as 

well as integrated into the Site GIS. 

6) A wefiand delineation report will be completed documenting the findings of the field 

investigation. The report will include photos of site condifions, data forms for all areas 

investigated and delineated, references and data sources used, and final determination of 

wefiand boundaries. 
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4.3 3.11.2. Assessment of Wetland Functions and Values 

An assessment of wefiand fiincfions and values will be conducted for any wetlands idenfified 

in :he wefiand delineation. This assessment will be performed following the methodology 

provided in the Wisconsin Rapid Assessment Methodology (2001). This method evaluates up to 

eiglit different wetland functions and assigns a relative value to each. Results of this evaluation 

wil be presented in the RI Report. 

Specific steps required to complete this task will include: 

1) Collect existing information regarding site wetlands from the previous task. 

2) Complete fiinctional evaluafion forms for each identified wetlands to the extent possible 

with off-site information. 

3) Conduct on-site review of each wetland to complete the rest ofthe functional evaluation 

forms. 

4) Prepare summaty of function and value assessment and incorporate into RI report and the 

Baseline Ecological Risk Assessment. 

4.3.4 Record Keeping 

Details of field and laboratoty records and data management and storage are detailed in the FSP 

and QAPP. 

4.3.5 Sample Analysis / Validation 

Lahoratoty procedures and data for chemical analyses ofthe samples will be reviewed for quality 

assurance. The quality assurance review will be conducted to verify that laboratoty quality 

assurance and quality control procedures are completed and documented, as required by the 

refc renced methods, and that the quality of the data is sufficiently high to support their intended 

use. 

Dala validation procedures and qualifier assignments will be completed according to the EPA 

Confract Laboratoty Program National Functional Guidelines for Evaluating Organic Analysis 

URS 



Ashland / NSP Lakefront Superfund Site RI/FS TASKS 
Ashland, Wisconsin February 1,2005 
Final Rl / FS Work Plan Page: 4-52 

Revision: 02 

(USEPA, 1999a). Results for all applicable field quality control samples will also be reviewed to 

provide addifional information in support ofthe data validation and data quality assessment. 

During data validation, appropriate data qualifiers will be assigned to specific results when 

quality control criteria or other method-specific criteria are not met. Data qualifiers will be 

assigned in accordance with guidance specified by the fiinctional guidelines (USEPA, 1999a) 

and using best professional judgment. Data qualified as estimated (J) are considered acceptable 

for their intended uses; however, these data may be less precise or less accurate than unqualified 

data. All data qualified as estimated J have an acceptable degree of uncertainty and represent 

data of sufficient quality and reasonable confidence (USEPA, 1989) and are considered fiilly 

usable for this project. Rejected data (R-qualified) are considered unusable for their intended 

purposes. 

4.3.6 Data Evaluation and Tabulation for Risk Assessment 

This task includes efforts related to the compilafion of remedial invesfigation analyfical and field 

data. Validated data will be entered into the EPA-specified database and tabulated for use. The 

data from previous sampling efforts and data from this remedial investigation will be reviewed 

and carefully evaluated to identify the nature and extent of site-related contaminafion. 

Details of the procedures for assessing the precision, accuracy, representativeness, completeness 

and comparability of field data and analytical laboratoty data are described in the QAPP. 

The data will be evaluated for usability, including any uncertainfies associated with the data. 

The data will be checked against the DQOs identified in the QAPP. Any qualificafions to the 

data usability will be discussed in the quality assurance section of any reports presenting the 

data. 

The general guidelines of preparation of data for the RI report are: 

• Tables of analyfical results will be organized in a logical manner such as by sample 

location number, sampling zone, or some other format, which can be discussed as NSPW 

prepares the document. 

• Analytical results will not be organized by laboratoty identificafion numbers since these 

numbers will not conespond to sample location maps. The sample/locafion/well 

URS 



Ash land / NSP Lakefront Superfund Site RI/FS TASKS 
Ash land, Wisconsin February 1,2005 
Final Rl / FS Work Plan Page: 4-53 

Revision: 02 

identification number will always be used as the primaty reference for the analytical 

results. The sample locafion number will also be indicated if the laboratoty sample 

identification number is used. 

• Analyfical tables will indicate the sample collection dates. 

• The detection limit will be indicated in instances where a parameter was not detected. 

• Analytical results will be reported in the text, tables and figures using a consistent and 

conventional unit of measurement such as ug/L for groundwater analyses and mg/kg for 

soil analyses. 

• EPA's protocol for eliminafing field sample analyfical results based on laboratoty/field 

blank contaminafion results will be clearly explained. Field equipment rinsate blank 

analyses results will also be evaluated. 

• If the reported result has passed established data validafion procedures, it will be 

considered valid. 

4.3.6.1 Site Characten'stics Evaluation 

*i(.i»«. Separate data sets will be created for each medium (soil, groundwater, surface water, air, and 

sediment), and summaty statistics - including detection frequency, arithmetic mean 

concentration, maximum detected concentrafion, standard deviation, and 95% upper confidence 

limit ofthe mean (UCL) - will be generated for each data set as summarized below: 

» No detect values will be included in the summaty stafisfics by using one-half of the limit 

of detecfion; 

» Estimated detects (J qualifier) will be considered as tme detects; 

» Sample duplicates will be averaged in accordance with EPA guidance; 

» The distribution of concentration values will be determined for each data set using the 

D'Agostino-Pearson K"" test (D'Agostino et al, 1990). A minimum of eight values 

(preferably more than 20) is required for this test, and more than one-half of the values 

should be detected concentrations. If this test cannot be used due to a small sample size 

or a large number of no detects, the data distribufion will be idenfified as not determined 

and assumed to be lognormal (EPA, 1992b). 

» The arithmetic mean concentrafion will be used as the exposure-point concentration in 

the central tendency evaluations; 
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• The reasonable maximum exposure (RME) evaluafions will use the 95% UCL or the 

maximum detected concentrafion (whichever is lower) as the exposure-point 

concentration; 

• The Soil Outdoor Vapor Model will be used to calculate the exposure point 

concentrations of COPCs in air from soil as vapors and particulates (USEPA, 1996). 

Note: utilize the formulas directly from EPA guidance documents for calculating standard 

deviafion as well as the 95% upper confidence limit for each data set (lognormal distribufions 

and normal distributions). 

Exposure point concentrafions shall be calculated following methods presented in EPA 2002 

(Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste 

Sites). 

The models presented in EPA 2001 (Supplemental Guidance for Developing Soil Screening 

Levels for Superfimd Sites) should be used to calculate exposure point concentrations for vapors 

and particulates in outdoor air. 

In selecfing COPCs, the risk based screening levels should be reduced by a factor of 10 to 

account for potenfial cumulative risks. Therefore, the comparisons below, when we are 

concerned about cumulative risks, must be reduced by a factor of 10. 

Maximum concentrations of chemicals detected in soil will be compared to the following 

USEPA risk-based screening levels to select COPCs: 

• USEPA Region 9 Preliminaty Remediafion Goals (PRGs); 

• USEPA Region 3 Risk-Based Concenfrafions (RBCs); 

• USEPA Region 6 Human Health Screening Levels (HHSLs) 

Groundwater data will be compared to USEPA maximum contaminant levels (MCL). 

Surface water data will be compared to Federal ambient water quality criteria (AWQC). 
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Seeliment data will be compared to the Region 9 PRGs calculated for soils under a residential 

sceaario. 

If t le maximum concentrafion of a chemical does not exceed the risk-based screening level, the 

chemical will be eliminated from fiirther evaluation in the risk assessment. If there is no risk-

based screening level for a chemical, the chemical will be considered a COPC and will be further 

evaluated in the risk assessment. 

In general, essential nutrients such as calcium, magnesium, potassium, and sodium are not 

quanfitatively evaluated in the risk assessment as the potential toxicifies of these minerals is 

significantly lower than other inorganics detected at the Site and more data are available with 

res])ect to identifying dietaty intake rather than toxicity. 

4.3.5.1.1 Site Physical and Biological Characteristics 

Physical Characteristics 

Site physical characterisfics will be described using test data on soil samples (grain size, soil 

classificafion, drilling logs). A series of cross-secfions will be developed displaying various soil 

units, water table and potentiometric surfaces, fill types and locafions (e.g., wood waste) and 

used for documentation of site physiography. Conventional water table maps showing seasonal 

high and lows will be developed as well. Water table elevations will be tied to site survey data 

that will incorporate lake level measurements and any seasonal changes. The site ARCGIS 

platform will also be incorporated into this data package and made part ofthe RI report. 

Biotosical Characteristics 

In ;; ddifion to using the results of the various site biological stiadies (Secfions 4.3.3.4, 4.3.3.6, 

4.3,3.10 and 4.3.3.11) as the basis of the Ecological Risk Assessment as described later in 

Section 4.3.6.2.2, the results of biological studies performed as part of this RI will be presented 

with ecological interpretation in the following sections ofthe RI: 

1) Tenestrial Ecosystem 

a. Wildlife community 

b. Vegetative community 
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c. Services provided 

2) Wetland Ecosystem 

a. Wildlife community 

b. Vegetative community 

c. Funcfional values 

d. Services provided 

3) Aquatic Ecosystem 

a. Benthic community 

b. Fish community 

c. Aquafic-dependent wildlife 

d. Services provided 

4) Protected Habitats and Species 

5) Results of Impact Studies 

a. Sediment bioassays 

b. Fish tissue studies 

In each of these separate sections a description of the studies conducted, the methods used, as 

well as the results will be presented both nanatively and with use of figures. The biology of the 

Site area will be compared qualitafively and, if possible quantitafively, to other Lake Superior 

tenestrial and wetland riparian biological communities as well as near shore aquatic biological 

communities available in the literature and any substantial differences noted and discussed. 

Characteristics of these communities that will be discussed and compared to the literature will 

include: 

1) Relative abundance of species 

2) Density of species 

3) Species diversity and evenness 

4) Dominant species 

5) Temporal and spatial distribution characteristics. 
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4.3 6.1.2 Contaminant Source Characteristics 

Samples collected from known source areas (NAPL, soil and sediment) will be analyzed for 

phvsical characteristics to evaluate behavioral properties essential for remedy evaluation. This 

wif include, but not be limited to interface tension conditions, particle size, total organic carbon 

content, specific gravity, as well as appropriate sample chemistry. The data generated will be 

tabulated and described in the RI report. 

4.3.5.13 Nature and Extent of Contamination 

The data developed from the site investigafions will be used to refine the conceptual site model 

diseussed in Section 3.4. This data will be incorporated in the database for display on the 

ARCGIS platform. Additionally, time-concentration data developed from the site monitoring 

well network for selected COPCs will be prepared. Isoconcentration maps for selected COPCs 

will also be prepared as part of this data presentation. 

4.3.6.1.4 Sediment Stability 

4.3.6.1.4.1. Nature and Extent of Contamination 

Data collected in the field invesfigafion (Secfion 4.3.3.6) will be analyzed as described in this 

section to determine the potential for existing sediment regime in the Site area to be erosional or 

depositional and quantify net sediment ttansport rates. The results of the study will be used to 

evaluate the potential for resuspension and transport of contaminated as well as the rate at which the 

contaminated sediment is being buried due to natural sediment deposifion. The analysis is designed 

to answer the questions: 

1. Is the Site experiencing long-term net deposifion or erosion? 

2. If the Site is experiencing net deposition, what is the potenfial for exposure of subsurface 

contaminated sediment from short-term erosional events? 

Long-term net erosion and deposition are difficult to assess from direct measurement of sediment 

transport. This limitation exists because the long-term net erosion or deposition in coastal 
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environments is usually the result of small differences between relatively large short-term 

erosional and deposifional events. The historic records in the vertical profiles of sediment 

properties can be viewed as an integrafion of these small differences over time, and therefore 

likely to provide a clearer signal ofthe evolution ofthe deposits. For example, even if an area is 

experiencing long-term net deposition, it can still experience short term erosion events because 

of variafions in natural forcing. 

The work plan is divided into two tasks. Task 1 is designed to provide sufficient measured data 

(e.g. interpreting vertical profiles of sediment cores) to verify and quantify the conceptual model 

(Secfion 4.3.3.6) and describe the historic evolufion ofthe Site sediment deposits. The evaluafion 

ofthe conceptual model will provide an assessment of long-term net erosion or deposifion at the 

Site. Task 2 is intended to provide a direct measurement of sediment stability. This analysis, 

which is based on comparing applied hydrodynamic stress to measured sediment erosion 

properties, will determine if there is any potential for the sediments to be eroded due to either 

natural or anthropogenic forcing. 

If it is concluded that the Site sediments are experiencing long-term net erosion in Task 1, then we 

will assume a significant risk of re-exposing the buried sediments and work associated with Task 2 

will not be necessaty. However, if Task 1 yields the conclusion that the Site is depositional, or if 

the results form Task 1 are inconclusive, then Task 2 will be conducted to determine the fiiture risk 

of re-exposing buried sediments. 

4.3.6.1.4.2. Task 1: Evaluation and Quantification of Conceptual Model 

The sediment stability field program will provide a series of high-resolution vertical profiles of 

grain size, mineralogy, deposit age and VOC and PAH contamination in sediment cores and soil 

borings. As discussed in Section 4.3.3.6, six cores will be obtained from the area of impacted 

sediment. The vertical profiles will be reviewed for evidence of erosion or deposifion, and for 

evidence of deposit sources. 

Analysis of high resolufion vertically-strafified profiles of key contaminants, grain size as well as 

Pb2io and Cs^v age dating of the cores will provide additional information for evaluating historic 

and cunent transport processes and rates. This analysis could have two possible results: both ages 

and contaminant distribution will be fairly uniform throughout the layer, which indicates that rapid 
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deposition associated with backfilling or onshore constmction may be the dominant process or the 

deposition profile may indicate a more gradual development, consistent with the regional sediment 

transport interpretation. Other factors such as bioturbation and diffusion will also be factored into 

the interpretation. 

4.3.6.1.4.3. Task 2: Evaluation of Sediment and Deposition 

This quantitative approach consists of esfimating the long-term erosion potential of existing 

sed ments using a combinafion of direct in-situ measurement and well-calibrated models. The 

method represents the state-of-the-art in direct measurement-based assessment of sediment 

stability. Exhibit 4.4 shows a schematic of the approach. The method is designed to provide the 

likelihood of future erosion. 

%mV' 

Probability 
distribution of wave 
and currents 
occurring at the Site 

Measured threshold o f 

erosion and erosion 

v& stress curves 

Measured 
bottom 
roughness 

Wave/cur ren t 

boundary 

laver model 

probability 

erosion depth 

Exhibit 4-4: Task 2 Schematic Showing Elements of Analysis Method 

The approach starts with the development of long term records of waves and cunents at the site. 

These data are provided as input into a wave cunent boundaty layer model with site-specific 

mei. surements of bottom roughness and erosion parameters to produce esfimates of erosion for 

the range of wave and current conditions occurring at the Site. Each ofthe steps in this procedure 

are discussed below. 

% i , . j ' ' 
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4.3.6.1.4.4. Evaluating Wave and Current Conditions 

The analysis of sediment stability requires an estimate ofthe range of forcing condifions. At the 

Site, significant erosion can come from waves and cunents, each of which can be naturally 

occurring or man-induced (i.e. boats). Seiches, waves generated by winds from the northeast, storm-

generated cunents, and flood discharges from nearby rivers potentially could provide hydrodynamic 

forcing to erode the sediments in the Site area. Boat activity can produce both waves and prop 

wash-induced cunents that can also cause sediment erosion. To establish the full range of erosion 

potenfial at the site under certain conditions, it is necessaty to develop long-term representations of 

waves and cunents. 

Wave Data 

The Site sediment is in relatively shallow water and sheltered by jetties and marina stmctures that 

may limit wave propagation. A review of NOAA stations in Lake Superior indicates that there are 

no long-term wave stations sufficiently close to the site for direct application to the erosion 

evaluafion. The closest station with wave data is station 45006 which is about 39 miles from the 

Site. There is also a C-MAN station with meteorological data about 68 miles from the Site. Efforts 

to obtain locally measured wave and cunent data through standard sources have not produced any 

data. We are continuing a search for such data through local agencies, universities and other 

organizations. However, in the expected event that no long-term site-specific wave and cunent data 

for the Site is located, we will estimate long-term local conditions using the long-term records from 

the NOAA wave buoys and C-MAN wind data. These methods will require the applicafion of wave 

transformation models and/or wind wave generation models as previously discussed. We have 

provided for the collection of site-specific wave and cunent data in the sediment stabihty field 

program (See Section 4.3.3.6) to provide a calibration/verification data set for these models. The 

models will be calibrated and verified by transforming NOAA waves or wind data to the local area 

during the time period of the field program and comparing the predictions with the site-specific 

measurements. The data set will be split into two periods, one for calibration and one for 

verificafion. 

As described above wave characteristics will be estimated both from wind data and from wave 

fransformafions. The U.S. Army Corps of Engineers (USAGE) ACES model package (USAGE 

1984) will be used to estimate the waves generated for the range of wind speeds and direcfions in 
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the NOAA long term data set. The package applies a suite of theoretical and empirical formulas 

that estimate significant wave height and period taking into account water depth, fetch, and wind 

duration. Fetches for each wave direction will be obtained from published nautical charts. 

The STWAVE model, which is also supported by USAGE, will be used to conduct the wave 

frailsformations from the NOAA buoys to the Site. The model will propagate the NOAA data to the 

Site taking into account shoaling and sheltering effects. Bathymetric data will be developed by 

combining chart data with local measured bathymetty. 

Th(; choice of which long-term data to use in the analysis, whether that based on wave 

fransformations or that based on wind transformations will depend on their overall performance in 

the calibration. Likely, we will need to use both data sets in a combined fashion, depending on 

wci; ther the Site waves are dominated by local wind generation or swell propagation. 

TTie hydrodynamic forces associated with boat-generated waves will also be considered. The 

maximum expected wave height will be estimated using published empirical equations and 

iiirt«/ assumptions of a relatively large size boat, relatively high boat speed, and critical draft (e.g., 

Bhowmik 1975). TTie conesponding wave energy dissipated on the shoreline and the resulting 

ero;;ion will be estimated using empirical relationships (e.g., Limerinos and Smith 1975). 

Current Data 

Long-term cunent data is not usually available for small sheltered areas. Our search of common 

sources (i.e. USGS, NOAA, USAGE) for long term current data was unsuccessfiil. We are 

concinuing a search of data through local agencies, universities and other organizations. In the 

absence of existing data, the proposed tripod deployment will provide sufficient data to estimate 

cunents in the area. Seiches and locally wind driven cunents will also be recorded, to the degree 

that significant wind events occur during the measurement period. The wind driven components of 

the recorded cunent data will be compared to the wind-forcing available from NOAA and used to 

develop a wind-cunent relationship. The long-term wind records can then be used to estimate wind 

dri\ en currents for condifions not covered during the measurement period. 

In addition to evaluating the stresses from boat waves as discussed above, the potential for prop 

wa:fh induced cunents to produce scour also will be evaluated. An implementation ofthe JETWSH 
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model (Pacific Intemafional Engineering PLLC 2000, 2001) combined with estimated ranges of 

fiature boat fraffic will be applied to calculate the velocities generated by a propeller and the 

maximum fime-averaged near-bottom velocities at specified distances from the propeller. 

The output from the JETWSH model for individual vessels will be used to estimate related 

hydrodynamic bottom stresses to be used in the calcularion of erosion rates. These results will be 

combined with vessel fraffic projections to estimate the potential for prop wash-induced scour at the 

site. The results of these analyses will be used to estimate the amount of erosion that may occur due 

to boat propeller - induced scour or potentially to provide guidelines for limiting boat traffic and 

speeds. It is understood that there are cunently boating restricfions at the Site due to observed 

erosion events attributed to prop wash cunents. The results of this analysis can be used to set 

minimum boat sizes and speeds for exisfing or fiiture (i.e. post remediation) condifions, if necessaty. 

This information also can be used to support decisions on design details, for instance, the 

locafion and characteristics of capping or armoring material. 

4.3.6.1.4.5. Evaluating Sediment Erosion Characteristics 

The remaining data needed to complete the analysis, the erosion characteristics and bottom 

roughness, will require vety litfie processing for developing the wave/cunent boundaty layer 

model inputs. The threshold stress for erosion and the erosion rate vs. stress curves will be 

provided directly from the flume measurements. Esfimates of the bottom roughness will be 

obtained by fitfing theoretical velocity profile curves to the measured vertical profiles of cunents 

obtained from the tripod deployment (Grant and Madsen 1983). 

4.3.6.1.4.6. WavelCurrent Boundary Layer Model Implementation 

A processed-based wave/cunent boundaty/layer model such as one by Gleim and Grant (1987), 

Madison (1999) and Ziegler (Ziegler 2002; Ziegler et al. 1994; Ziegler et al. 1999) will be 

implemented to evaluate the potential for erosion. The selected model will first be calibrated to 

site condifions using the data collected during the sediment stability field program. The 

measured wave and cunents, erosion parameters and bottom roughness will be provided as input 

for model simulations of erosion and suspended sediment profiles. The simulated profiles will 

be verified by comparing the simulated profiles to the measured profiles obtained with the tripod 

deployment. 
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To assess sediment stability with this approach, it is necessaty to consider the full range of 

forcing events that may lead to erosion. A single hydrodynamic event may produce a small 

amcunt of erosion and fransport, but when many events are integrated over extended time 

periods, they could also potentially lead to significant changes. Thus a statisfical representation 

of forcing conditions for the area will be developed from these models and the erosion analysis 

will be conducted for a range of conditions. The results will be combined to estimate the long-

temi potential for erosion. The analysis will provide an estimate of future erosion and produce a 

probability distribution of erosion depth for a range of fime periods. 

Conclusions and Recommendations 

The ultimate question that this investigafion addresses is whether buried contaminants stay 

buried and whether and at what rate they will continue to be buried or exposed, i.e. are the 

sediments in the area stable enough to support a natural recovety remedy, or altematively, allow 

dredging of localized hot spot locafions, and allow capping or armoring of the sediments as a 

potential remedy. 

The analysis of the core profile data will provide an indication of historic deposifion rates 

responsible for the evolution of the deposit, changes in those rates and esfimates of current net 

deposition/erosion rates. The results of the direct measurement of erosion potential and the 

analysis of boring and core vertical profiles will be reviewed to make an assessment of sediment 

stability at the Site. These rates will be combined with the results ofthe core analysis historical 

erosion rates at the Site. The analysis will provide estimates of the fiiture erosion and or 

deposifion at the site, and if the site is deposifional, it will provide esfimates ofthe probability of 

re-CKposure of subsurface contamination from short-term erosion events. 

The results of the erosion/deposition analysis and the evaluafion of the conceptual model will be 

documented in a final sediment stability report which will be part of the RI report. The report 

will describe the analyses conducted, estimates ofthe erosion and deposition potential and revise 

the site conceptual model to incorporate the characteristics and dynamics of sediment stability 

and mobility. 
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4.3.6.1.5 Contaminant Fate and Transpott 

One of the primaty objectives of this remedial investigafion will be to understand and quantify 

the groundwater-surface water pathway between the Kreher Park fill and the sediments/surface 

water of the affected inlet. Surface water/groundwater interface samples along with the 

groundwater quality and flow data that will be collected as discussed earlier will be used to 

evaluate this pathway. All appropriate meteorological data will be ufilized to better refine this 

evaluation. Source areas that are quanfified and delineated will be incorporated into the 

conceptual site model. Once these flow and interaction conditions are understood, remedy 

planning can be initiated. 

4.3.6.2 Risk Assessments 

Risk Assessment involves the characterization of potentially adverse effects from exposure to 

contaminants in the environment. The objective of the Risk Assessment will be to determine 

whether site contaminants pose any cunent or potenfial future risk to human health and the 

environment in the absence of any remedial action. It provides an analysis of baseline risks to 

determine the need for remedial action at sites and a basis for determining cleanup levels which 

will adequately protect public health and the environment. Furthermore, it provides a method for 

comparing the potential health impacts of various remedial altematives and a consistent process 

for evaluating and documenting public health and ecological threats at hazardous waste sites. 

4.3.6.2.1 Baseline Ecological Risk Assessment 

A Baseline Ecological Risk Assessment (BERA) will be conducted to evaluate the potential for 

adverse effects to ecological receptors from COPCs in Bay sediment using the assessment 

endpoints and measurement endpoints discussed in the following Sections. 

The BERA will be prepared in accordance with ERAGS (USEPA 1997) and will comply with 

Steps 3 (Baseline Risk Assessment Problem Formulation) and Step 7 (Risk Characterization) of 

the 8-step risk assessment process. Step 4 (Study Design and Data Quality Objective Process), 

Step 5 (Field Verification of Sampling Design) and Step 6 (Site Investigafion) are considered to 

be part of this work plan. Additional guidance that may be consulted in preparafion ofthe BERA 

includes the following: 
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• Guidance for Ecological Risk Assessment (USEPA 1998); 

• DRAFT Planning for Ecological Risk Assessment: Developing Management Objectives 

(USEPA 2001): 

• Guidance for the Data Quality Objecfive Process (USEPA 2000); 

• Principles for Managing Contaminated Sediment Risks at Hazardous Waste Sites. 

OSWER Direcfive 9285.6-08; and, 

• DRAFT Contaminated Sediment Remediafion Guidance for Hazardous Waste Sites. 

OSWER 9355.0-85 (USEPA 2002). 

Results of the BERA are intended to be used by risk managers in recommending remedial 

activities that represent a clear and transparent relafionship between proposed remedial action 

outcomes and proposed risk management goals. 

The following sections describe the development of the Problem Formulation (Step 3) and the 

Risk Characterization (Step 7). 

< „t^,'' 4.3 6.2.1.1 Baseline Problem Formulation - Step 3 (ERAGS) 

The BERA will be inifiated by updafing Step 3 (Baseline Problem Formulation) in the BERA 

process. The BERA Problem Formulation will be revised to reflect the additional information 

resulting from the studies described in this work plan. 

The following sections present NSPW's proposals for risk management goals and objectives, 

assessment endpoints, measurement endpoints, critical exposure pathways to evaluate, receptors 

of concem and risk hypotheses that will be used as the basis for revision of the BERA Problem 

Formulation. A "Straw Man Baseline Problem Formulation" was developed by NSPW (URS 

200.?) to describe how NSPW believes ERAGS should be synthesized with recent USEPA 

strategy and guidance at contaminated sediment sites and some ofthe approach presented in that 

document is reflected in the following discussion. 

4.3.5.2.1.2 Nature and Extent of Contamination 

The nature and extent of contaminafion has been investigated during numerous previous studies 

and is reviewed in Secfion 3.0 These previous studies identified contamination in Kreher Park 
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and in near shore sediments. COPCs idenfified during previous invesfigations of the sediments 

include metals, VOCs, and SVOCs. The focus of the BERA will be to use the Triad data to 

further define the nature and extent of contamination from the Site and attempt to relate COPCs, 

if they are unique, to historical sources. 

4.3.6.2.1.2.1 Refinement of Potential Contaminants of Concern 

Since there have been two ecological risk assessments prepared historically (SEH 1998a; SEH 

2002), the refinement step will be eliminated in this Baseline Problem Formulation. Chemicals 

that have been identified as contaminants in these earlier risk assessments will be the 

presumptive list for the BERA. As such, the COPCs of the BERA are semi-volatile organic 

constituents (SVOCs) including benzo(a)pyrene, benzo(a)anthracene, xylenes, ethylbenzene, 

VOCs, cyanide, copper, lead, mercuty, and zinc. Toxicological databases from the Oak Ridge 

Nafional Laboratoty (ORNL) Risk Assessment Information System (RAIS) database for toxicity 

data for surface water, sediment, tenestrial wildlife, vegetation, and soil invertebrates 

(http://risk.lsd.oml.gov/rap_hp.shtml) as well as from USEPA such as the soil screening levels 

(Eco SSLs), http:.//www.epa.gov/ecotox,^ecossl/ will be consulted in this process. 

4.3.6.2.1.2.2 Other Factors of Potential Ecological Concern 

In addifion to contaminants that are related to past industrial operafions on the site, there are 

several other factors resulting from various historical operations near the Ashland site that have 

ecological effects. These can cause conditions which may have some of the same effects as 

contaminants on habitat characterisfics and thus on the receptors being evaluated in the BERA. 

These factors will be qualitafively assessed for their potential to pose a risk to wildlife given that 

the physical disturbances caused by these stressors may limit the degree of habitat recovety that 

would occur following any remediation. Further, studies developed to collect data necessaty to 

support the BERA should take into consideration that the selected reference areas have the 

potential to help differentiate impacts caused by Ashland site contaminants from impacts due to 

other Ashland site stressors. 

The following is a preliminaty list of factors not directly related to MGP activities that will be 

generally addressed in the BERA: 
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1) Publicly-owned parcels ofthe lakefront were created during the late 1880s to the early 

1900s by the uncontrolled placement of wood wastes, soil, sand, and demolition waste 

material into Chequamegon Bay; 

2) Sawdust and wood waste from a series of sawmills that operated on the Ashland site from 

the early 1880s until about the late-1930s were dispersed by natural forces, rain, flooding, 

storms and ice throughout Chequamegon Bay; 

3) Log rafting and timber loading led to bark and wood waste accumulating to depths of 

many feet in various places in Chequamegon Bay; 

4) Releases from wood treatment operations; 

5) Discharges during constmction, operation and expansion from the former WWTP; and 

6) Indirect effects on stmctural habitat, nutrient cycling and other physical changes related 

to water level and sediment deposition. 

7) Releases from off-loading of raw materials via rail car to support industrial activities a 

the Lakefront. 

4.3 6.2.1.3 Rick Management Goal and Management Objectives 

As defined by USEPA (2001): 

"A risk management goal is a general statement ofthe desired condition or direction of preference for the 

entity to be protected. It is often developed independently of the risk assessment process. [....], 

management objectives, while similar to management goals, differ in that they should be specific enough to 

use when developing assessment endpoints and measures." 

The following risk management goal will be used in the BERA: 

"Reduce to acceptable levels the risks to human health and the environment that may 

result from site-related contamination in Site sediments and upland areas ofthe Site." 

More specific risk management objectives were also identified to define how the management 

goal will be achieved and provide a basis for later risk management decisions (USEPA 2001). 

The proposed management objectives that follow from this management goal are: 

'• Restore sediment quality so that it can support viable and self-sustaining communities of 

benthic macroinvertebrates and fish. This includes two corollaty management objectives: 
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o Reduce levels of contaminants in sediment to a level that is compafible with 

supporting a diverse self-sustaining benthic macroinvertebrate community. 

o Ensure contaminants in subsurface sediments are not transported to the sediment 

surface or water column, though diffusion, bioturbafion, intersfifial advecfion, 

erosion, resuspension or other transport mechanisms in quanfities sufficient to 

jeopardize the sustainability of benthic macroinvertebrate and fish populations at 

Ashland and adjacent areas. 

• Ensure that the populafions of birds and mammals that depend upon aquafic prey are not 

impacted from ingesting Site-related chemicals in fish and invertebrates inhabifing the 

Bay sediment to the extent that it will jeopardize the sustainability of these species' 

populafions. 

• Ensure protection of special status species by protecting individual representatives of 

these species from unacceptable acute and chronic exposures to site-related chemicals 

originating from the Bay sediments. 

Restore soil quality so that it can support viable and self-sustaining communities of plants and 

soil invertebrates. 

4.3.6.2.1.4 Assessment Endpoints 

An assessment endpoint, according to USEPA (1997) is: "An explicit expression ofthe environmental 

value [or ecological entity (USEPA 1998)] that is to be protected." 

Assessment endpoints were selected since they are closely related to the management objectives 

developed in Section 4.3.6.2.1.3. For specific assessment endpoints, risk hypotheses are 

evaluated using measures of exposure, effects, and ecosystem characterisfics. The following 

sections present the assessment endpoints selected for use in the BERA. 
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Aquatic Receptors 

• Community composition and diversity of microbial and benthic macroinvertebrate 

communities that are characterisfic of those in habitats in the region and provide suitable 

habitat and forage for indigenous fish and wildlife species. 

• Survival, reproduction and growth of fish populations are adequate to maintain a 

sustainable species population at levels that are characteristic of the aquafic habitats in 

the region. 

Terrestrial Aquatic Prey-Dependent Receptors 

• Survival, reproduction and growth of aquatic-dependent wildlife in habitats bordering the 

Ashland site are adequate to maintain a sustainable species populafion at levels that are 

characteristic of riparian habitats in the region. 

m^f Special Status Species 

• Survival, growth and reproduction of individuals and habitat conditions are supportive of 

special status. 

4.3.6.2.1.5 Ecosystems Potentially at Risk 

The BERA will focus on the tenestrial portion of the Site as well as the portion of the Lake 

Superior aquatic ecosystem adjacent to the Site where contaminants exceed screening criteria. It 

has not been determined whether contaminants associated with the sediments of this portion of 

the Site are transported in significant quanfities beyond that immediate area either through 

sediment erosion and advecfive fransport or through food chain transfer. Studies conducted as 

part ofthe BERA will help answer this quesfion. 

4.3.6.2.1.6 Exposure Pathways 

Exposure pathways are routes by which contaminants are transferred from a contaminated 

mecium to ecological receptors. Potenfial exposure pathways include the following: 
^ l — , ! ' 
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• Birds - ingestion and direct contact with soil, sediment, surface water, and food; 

• Mammals - ingesfion and direct contact with soil, sediment, surface water, and food; 

• Fish - ingestion and direct contact with sediment and surface water; 

• Reptiles and amphibians - ingestion and direct contact with soil, sediment, surface water 

and ingestion of food; 

• Benthic invertebrates - ingestion and direct contact with sediment, pore water and surface 

water and ingestion of food; 

• Aquatic plants - root uptake and direct contact with sediment, pore water and surface 

water; and, 

• Phytoplankton and zooplankton - direct contact with surface water. 

4.3.6.2.1.7 Receptors of Concern (ROCs) 

As part of the Baseline Problem Formulation, receptors at risk within the affected habitat are 

identified from the conceptual site model. From these species several representative species are 

selected as receptors of concem (ROCs). These ROCs will be used in the BERA to evaluate the 

potential for adverse effects and serve as a proxy for other receptors that have similar niches; 

food habits or feeding behaviors; contaminant exposure and effects mechanisms and sensifivity 

to COPCs. In response to USEPA comments on the Work Plan, at least one ROC will be selected 

from each ofthe categories on the following list: 

Piscivorous fish - salmonoids, northem pike, walleye, smallmouth bass, lake trout 

Insectivorous or omnivorous fish ~ brown bullhead, yellow perch, rock bass, black crappie 

Vertebrate omnivores - great blue heron, mallard duck, merlin, gulls, bald eagle, mink 

Forage fish - rainbow smelt, lake herring, lake whitefish, Johnny darter, logperch, silver 

redhorse, spottail shiner, mimic shiner 

Invertebrate herbivores - zooplankton. aquatic insects 

Invertebrate omnivores - mussels, fingemail claim 

Invertebrate detrivores 

URS 



s^,. 

% m i ^ 

Ash land / NSP Lakefront Superfund Site RI/FS TASKS 
Ashland, Wisconsin February 1,2005 
Final Rl / FS Work Plan Page: 4-71 

Revision: 02 

4.3.6.2.1.8 Risk Questions and Risk Hypotheses 

Rise quesfions are questions about the relationship between assessment endpoints and their 

predicted responses when exposed to contaminants (USEPA 1997). Key risk questions and risk 

hypotheses proposed for the Bay sediments are summarized in Exhibit 4-5. 

4.3.6.2.1.9 Risk Characterization - Step 7 (ERA GS) 

The final step in the BERA is the Risk Characterization, which includes risk estimation and risk 

descriptions. Information collected during the remedial investigation is used to support 

qualitative risk evaluations. Quantitative risk evaluation is conducted by comparing estimated 

expDsures with appropriate toxicity values to calculate hazard quotients. Because uncertainties 

are inherent in quantitative assessments. As such, a qualitative discussion about the range of 

confidence in the risk characterization (i.e., low, medium, high) will be provided including a 

description of the factors that may contribute to an overestimation or underestimation of risk. If 

possible, risk will be expressed in terms of relative magnitude and direction (over- or 

und 2restimation). The output from the uncertainty analysis will be an evaluation ofthe impact of 

the uncertainties on the overall assessment and, to the extent possible, will include mechanisms 

to rsiduce uncertainty. 

4.3.6.2.1.10 Baseline Ecological Risk Assessment DQOs 

DQOs for the various lines of evidence that will be used to support the BERA are detailed in 

Tables 4 trough 10. 
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Exhibit 4-5 Assessment Endpoints, Risk Questions and Testable Hypotheses. 

Assessment 
Endpoint 
Community composition 
and diversity of microbial 
and benthic 
macroinvertebrate 
communities that are 
characteristic of those in 
habitats in the region and 
provide suitable habitat 
and forage for indigenous 
fish and wildlife species. 

Survival, reproduction and 
growth of fish populations 
are adequate to maintain a 
sustainable species 
population at levels that 
are characteristic of the 
aquatic habitats in the 
region. 

Survival, reproduction and 
growth of aquatic-
dependent wildlife in 
habitats bordering the 
Ashland site are adequate 
to maintain a sustainable 
species population at 
levels that are 
characteristic of riparian 
habitats in the region. 

Survival, growth and 
reproduction of 
individuals and habitat 
conditions are supportive 
of special status species. 

Risk Question 

Are concentrations ot 
contaminants in the Bay .sediments 
sufHciently elevated that they 
cause adverse effects on microbial 
or benthic macroinvertebrate 
survival, growth and reproduction? 

Are concentrations of 
contaminants in the sediments ai 
the Ashland site sufficiently 
elevated that they cause adverse 
effects to fish survival and growth? 

Are concentrations of 
contaminants in the sediments 
incidentally ingested and the diet 
of aqualic-dcpcndcnl wildlife 
sufficiently elevated that they 
cause adverse effects to their 
populations? 

Are concentrations of 
contaminants in Ihe sediments 
incidentally ingested and diet of 
aquatic-dependent wildlife 
sufficiently elevated that they 
cause adverse effects lo individuals 
of special status species? 

Measurement Endpoint 

Companson ot contaminant 
concentrations in sediment to toxicity 
reference values for sediment. 

Companson ot estimated conlaminant 
concentrations in sediment pore water 
(0.45 um filtered) to toxicity reference 
values for surface water. 
Hvalella aileca response dunng 
exposure to contaminated sediment with 
and without UV light. 

Bioaccumulation ot contaminants in 
Lumbriculus variegatus exposed lo 
sediments in Site area compared to 
sediments from reference areas 
Abundance, distnbution and species 
composition of benthic 
macroinvertebrate communities relative 
to communities inhabiting reference 
area .sediments. 

Companson ot contaminant 
concentrations in surface water to 
toxicity reference values for surface 
water. 
Larval tish response dunng exposure to 
contaminated sediment 

Companson ot contaminant 
concentrations in sediment to levels that 
arc associated with deformities, fin 
erosion, or other histopathological 
effects in fish as derived from the 
literature. 
Companson of fish tissue residues to 
tissue residues of fish inhabiting 
reference area sediment. 

Companson of fish tissue residue levels 
lo critical body residue toxicity 
reference values. 

Companson of exposure concentrations 
to toxicity reference values. 

Comparison of exposure concentrations 
10 toxicity reference values. 

Testable Hypotheses 

Sediment contaminant concentrations are not 
elevated (p<0.05) above the no-observable-
effects-concentrations (NOEC) or lowest-
observable-effeets concentrations (LOEC) for 
benthic biota. 
Estimated sediment pore water contaminant 
concentrations are not elevated above (p<0.05) 
the water-only NOECs and LOECs for benihic 
species. 

Sediments ot the attected area of the Ashland 
site do not have elevated (p<0.05) toxicity to 
surrogates for resident macroinvertebrate 
species compared to sediments in reference 
areas. 
Contaminants in Site area sediments are not 
bioaeeumulated to a greater degree (p<0.05 than 
those in reference areas. 

Benthic communities inhabiting sediments at 
the Ashland Site are not impaired when 
compared to benthic communities inhabiting 
reference area sediment. 

Surface water concentrations are not elevated 
(p<0.05) above NOECs or LOECs for fish. 

Site sediments do not have elevated (p<U.U5) 
toxicity to surrogates for the larval stages of 
resident fish species compared to sediments in 
reference areas. 
Sediment contaminant concentrations are not 
greater than (p<0.05) levels that result in 
deformities, fin erosion, or other 
histopathological effects in fish based upon the 
literature. 

'1 issue residues ot contaminants arc not greater 
(p<0.05) in fish utilizing sediments at the 
Ashland site than in fish from reference areas. 

1 issue residues ot contaminants are not greater 
(p<0.05) in fish utilizing sediments at the 
Ashland site than critical body residue effects 
levels as derived from the literature. 

Intake ot contaminants ingested with prey and 
incidental soil or sediment is not greater 
(p<0.05) than the no effect dose (NOAEL) or 
low effecl dose (LOAEL) lo aquatic-dependent 
wildlife. 

Intake of contaminants in prey and incidental 
soil or sediment is not greater (p<0.05) the 
NOAEL or LOAEL for aquatic-dependent 
wildlife. 

URS 



Ashland / NSP Lakefront Superfund Site RI/FS TASKS 
Ashland, Wisconsin February 1,2005 
Final Rl / FS Work Plan Page: 4-73 

Revision: 02 

4.3.6.2.2 Baseline Human Health Risk Assessment 

The purpose of the baseline human health risk assessment is to provide a risk-based 

interpretation of the data collected during the RI and provide conservative estimates of 

potential human health risks posed by chemicals that are present at or migrating from the 

Site. The results of the risk assessment may also be used to identify areas that may be 

considered for no fiirther action, prioritize early actions, and determine the need for 

additional field work. In summaty, the objectives ofthe baseline HHRA are to: 

• Quanfify exposures and characterize baseline risks to potentially exposed 

individuals (both cunent and fiiture) at or near the Site; 

• Identify those chemicals that may pose risks to human health; and 

• Provide the basis with which to assess the need, if any, for addifional studies. 

The data collected as part of this RI work plan will be used, along with appropriate data 

from previous studies and the baseline HHRA work previously completed by WDNR, as 

111 v̂ :he foundation for a supplemental baseline HHRA. The methodology for updating the 

kvork will follow that present in the Risk Assessment Guidance for Superfund: Vol. I Part 

.4 - Human Health Evaluation Manual (USEPA, 1989) and several more recent 

'egulatoty guidance documents and resources as appropriate such as: 

• Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites 

(OSWER 9355.4-24, March 2001); 

• Risk Assessment Guidance for Superfiind Volume I: Human Health Evaluation 

Manual, Part E, Supplemental Guidance for Dermal Risk Assessment 

(EPA/540/R/99/005, OSWER 9285.7-02EP, PB99-963312, July 2004); 

• Calculating Upper Confidence Limits for Exposure Point Concentrations at 

Hazardous Waste Sites (OSWER 9285.6-10 December 2002), and 

• A summaty of up-to-date guidance and screening criteria presented in 

http://risk.lsd.oml.gov/^iomepage./rap docs.shtml, (Oak Ridge Nafional 

Laboratoty, On-line). 

The approach that will be followed for developing the site-specific baseline HHRA 

incorporates the following fiindamental components: 

URS 

http://risk.lsd.oml.gov/%5eiomepage./rap


Ashland / NSP Lakefront Superfund Site RI/FS TASKS 
Ashland, Wisconsin February 1,2005 
Final Rl / FS Work Plan Page: 4-74 

Revision: 02 

• Data Evaluafion 

• Exposure Assessment 

• Toxicity Assessment 

• Risk Characterization 

The following paragraphs provide the general information regarding the approach that will 

be used for developing the baseline HHRA for the Site. Details of how the HHRA will be 

conducted are found in Appendix C. 

4.3.6.2.2.1 Data Evaluation 

One ofthe first steps ofthe baseline HHRA process is to review data collected during site 

invesfigafions to develop a data set to support the site-specific HHRA. The analytical 

data from the Site will be reviewed to (1) validate and organize sampling data that were 

of acceptable quality for their use in the detailed RA; and (2) identify a set of constituents 

that are Site-related. Presented below is detailed information with respect to the methods 

that will be used for the data quality evaluation. 

4.3.6.2.2.1.1 Data Review Protocol 

This data review task includes efforts related to the compilation of remedial investigation 

analytical and field data. Validated data will be entered into the EPA-specified database 

and tabulated for use. The data from previous sampling efforts and data from this 

remedial invesfigafion will all be reviewed to: 

• Identify the nature and extent of site-related contaminafion; and 

• Evaluate the usability, including any uncertainties associated with the data. 

The data will be checked against the DQOs identified in the QAPP. Details of the 

procedures for assessing the precision, accuracy, representativeness, completeness and 

comparability of field data and analytical laboratoty data are described in the QAPP. 

Any qualifications to the data usability will be discussed in the quality assurance secfion 

of any reports presenfing the data. Data generated under this program are anficipated to 
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be technically sound, and of sufficient quality and quanfity to support the needs of the 

data users. 

After completion of the sampling and analysis portion of the remedial investigation, 

results of laboratoty analyses will be compared to reference and background samples and 

screening levels (e.g., EPA Region 9 preliminaty remediafion goals, EPA maximum 

contaminant levels [MCLs] for groundwater, other State of Wisconsin, or EPA criteria, 

where available). 

The methods that will be used to develop a data set to support the development of the 

site-specific HHRA are described in the following sections. 

Tentatively Identified Compounds 

^ n ^ V 

Both the identity and reported concentrations of tentatively identified compounds (TICs) 

;ire highly uncertain. Therefore, TICs will be excluded from fiirther evaluation in the 

l3aseline HHRA. Presented below is information with respect to the use of TIC data in the 

-IHRA. 

QUALIFIER 

N 

NJ 

DEFINITION 

The analysis indicates the presence of an 
analyte for which there is presumptive evidence 
to make a "tentative identification". 
The analysis indicates the presence of an 
analyte that has been "tentatively identified" 
and the associated numerical value represents 
its approximate concentration. 

USE OF QUALIFIED DATA 
INRA 

No. 

No. 

Qualified Data 

Qualiflers pertaining to uncertainty in the idenfity or the reported concentration of an 

analyte may be assigned to certain analytical data by the laboratories or by persons 

performing data validation. Presented below is information with respect to the use of 

qualified data in the RAs. 
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QUALIFIER 

U 

J 

UJ 

DEFINITION 

The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit (SQL). 

The analyte was positively identified; 
however, the associated numerical value is an 
estimate of the concentration of the analyte in 
the sample. 
The analyte was not detected above the 
reported sample quantitation limit. However, 
the reported quantitation limit is an estimate 
and may or may not represent the actual limit 
of quantitation necessary to accurately and 
precisely measure the analyte in the sample. 
The sample results are rejected and are, 
therefore, unusable due to serious deficiencies 

R in the ability to analyze the sample and meet 
quality control criteria. The presence or 

1 absence ofthe analyte cannot be verified. 

USE OF QUALIFIED DATA 
INRA 

If the analyte is selected as a 
COPCs, then it will be assumed 
to be present at one-half the 
Practical Quantitation Limit 
(PQL). 
If the analyte is selected as a 
COPC, it will be assumed to be 
present at the estimated 
concentration. 
If the analyte is selected as a 
COPC, then it will be assumed 
to be present at one-half the 
PQL. 

Data will be excluded from the 
quantitative RA. 

Duplicate Results 

• The highest measured concentrations of duplicate sample analytical results will be 

used as the concentration term in the baseline HHRA. If both duplicate samples 

are non-detect, then one-half of the lower reporting limit will be adopted as the 

proxy sample point concentrafion for the purpose of calculafing exposure point 

concentrations (EPCs). 

Data Tabulation 

To facilitate the data evaluation process, the analytical results will be tabulated as 

follows: 

• The analytical data will be organized in a logical manner; it will be divided into 

groups by sample location identification numbers, sample collection dates, 

sampling zone, sampling areas and environmental media of concem. 

• Analytical results will be reported in the text, tables and figures using a consistent 

and conventional unit of measurement such as pg/L for groundwater and surface 

water analyses and mg/kg for soil and sediment analyses. 
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• Summaty tables will be prepared in accordance with the format recommended in 

Risk Assessment Guidance for Superfund (RAGS), Part D (USEPA 2001), to 

present relevant statisfical data, such as the frequency of detection, the detecfion 

limits, the range of detected concentrations, the distribution of data and the source 

term concentrations to be used in the RA. 

4.3.6.2.2.1.2 Identification of Constituents of Potential Concern 

Described below are the procedures that will be used for selecting COPCs to be further 

evaluated in the baseline HHRA. 

Comparison with Backsround Concentrations 

Consistent with the USEPA Guidance, an inorganic constituent will be excluded from 

further consideration in the HHRA, if the maximum detected concentration is within the 

range of naturally occurring background levels. 

Risk-based Screening Approach 

Although the presence of many chemicals may be identified in the environmental 

samples collected during site investigative activities, the results of a baseline HHRA are 

typically driven by a few chemicals and exposure pathways. To streamline the HHRA 

]Drocess and focus efforts on important issues, several methods have been developed by 

ihe regulatoty agencies and the scientific community for the idenfification of chemicals 

and pathways that contribute significantly to the total risks posed by a site. A tiered, risk-

leased approach will be used for the selection of COPCs to be further evaluated in the 

detailed risk assessment for the Site. This approach is based on USEPA-developed 

methodology and follows standard HHRA procedures. 

The maximum detected concentration of a chemical will be compared with chemical- and 

nedium-specific risk-based screening concentrations (RBSCs), defined as concentrafions 

hat are not expected to result in any adverse impact based on exposure conditions which 

served as the basis for the calculafion. A chemical will be selected as a COPC if its 

maximum detected concentration value exceeds the RBSC. 
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For purposes of this project, the preliminaty remediation goals (PRGs) derived by the 

USEPA Region 9 will be adopted as the primaty source of RBSCs, because they have 

been derived based on conservative assumptions of exposure scenarios. In addifion, the 

use of these PRGs for screening purposes is considered to be an acceptable practice by 

USEPA Region 5. It should also be noted that PRGs that are protecfive of 

noncarcinogenic effects will be adjusted by a factor of 0.1 (i.e., to be divided by a factor 

of 10) to account for possible addifive effects of mulfiple consfituents. RBSCs from the 

following sources will be used if PRGs are unavailable. 

• Risk-based Concentrafions (RBCs) derived by USEPA Region 3 

• Human Health Screening Levels derived by USEPA Region 6 

Appendix C provides fiirther details on RBSCs used for the various exposure pathways. 

Frequency of Detection 

A chemical that has been detected in fewer than 5% of the samples will not be selected as 

a COPC, if sufficient numbers of samples have been collected for analyses. Based on 

RAGS, Part A (USEPA, 1989), at least 20 samples would be needed, if a frequency of 

detection limit of 5% is used as one criterion for eliminating compounds from further 

considerafion in the baseline risk assessment. 

Essential Elements 

Under cunent HHRA guidance (USEPA, 1989), chemicals may be excluded from 

detailed risk analysis if they are considered to be essential nutrient requirements and are 

present at levels not likely to pose appreciable risk to human health. Chemicals that are 

generally considered to be essenfial nutrient requirements include calcium, chloride, 

iodine, magnesium, phosphoms, potassium, and sodium. 

For the purpose of this HHRA, a chemical will not be selected as a COPC if it is 

considered an essenfial nutrient. 
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4.3.6.2.2.1.3 Computation of Exposure,Point Concentration 

The EPC is defined as the concentration at the potenfial point of exposure. Several 

statistics for the data must be calculated before the EPC can be determined. The 

methodology that will be used to derive concenfration terms for constituents detected in 

site samples is described below. 

Summary Statistics 

Various summaty statisfics are calculated for each COPC in each medium. Before 

summaty statistics can be calculated, the following steps are taken for each COPC: 

• If a chemical is detected at least once in a medium, one half the sample 

quantitation limit (SQL) is used as a sunogate concentration for samples reported 

as "below detection limit" in the estimation of EPCs. 

^^^ • For all non-detects for which one-half the SQL is calculated, the SQL is compared 

to the Reporting Limit (RL) or Method Detection Limit (MDL) for that chemical. 

Where the SQL is greater than five times the RL (for organics) or MDL (for 

inorganics), then one-half the RL or MDL is selected as a sunogate concentration 

for the non-detected result for the purpose of calculafing the EPC. 

• For duplicate sample analytical results, the highest measured concentrations will 

be used as the concentration term in the baseline human health risk assessment. If 

both duplicate samples are non-detect, then one-half of the lower reporting limit 

will be adopted as the proxy sample point concentrafion for the purpose of 

calculating EPCs. 

.HethodolosY 

R-isk Assessment Guidance for Superfiind (RAGS) (EPA 1989) outlines the process for 

assessing exposures using a reasonable maximum exposure (RME) approach in 

]3erforming HHRAs. The RME is defined as the highest exposure that is reasonably 

expected to occur at a site using a combination of average and upper-bound values for 
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contact and exposure (EPA 1989). Exposure or intake parameters are typically modeled 

using upper-bound values while the concentration term that a receptor is exposed to is 

"the arithmetic average of the concentration that is contacted over the exposure period" 

(EPA 1989, 1992a). However, EPA (1989, 1992a) clarifies that "Because of the 

uncertainty associated with any estimate of the exposure concentration, the upper 

confidence limit (i.e., the 95% upper confidence limit) on the arithmetic average will be 

used for this variable." EPA (1992a) presents procedures to calculate the 95% UCL for 

datasets that are normally (using the student-t statistic) and log normally (using the H-

statistic) distributed. However, neither EPA document (EPA 1989, EPA 1992a) provides 

guidance addressing datasets that are neither normal nor lognormal, or where the dataset 

contains a large number of non-detect values. 

EPA (1997) evaluated altemative statistical procedures, specifically the Jackknife, 

Bootstrap, Central Limit Theorem and Chebychev Theorem, and compared them to the 

H-statisfic method on lognormal distributions. Schultz and Griffin (1999) evaluated the 

H-stafistic, Chebychev and Bootstrap methodologies (standard bootstrap, bootstrap- t, 

and Hall's bootstrap-f transformation). Both papers determined that the H-stafisfic was a 

poor predictor of an UCL (it tends to significantiy over-predict the UCL as compared to 

other stafisfical methods) on datasets that are small (< 30 samples) or where there is a 

poor fit (w-test for log normality is < 0.05) (EPA 1997; Schultz and Griffin 1999). 

In addifion, a central tendency exposure (CTE); i.e., an exposure scenario that is 

representafive of an average case exposure will also be performed in accordance with the 

risk characterizafion policy that was implemented by USEPA in 1992. The mean 

concenfration will be used as the concentration term in the CTE. 

As a result, the statisfical procedure shown schematically in Figure 14 and discussed in 

the following sections was developed for characterizing the mean and 95% UCL. The 

approach is based on recommendations made in recent publicafions (e.g., EPA 1997, 

Schulz and Griffin 1999). It includes distribution testing to determine whether a dataset 

best fits a parametric (i.e. nonnal, lognormal) or nonparametric (non-normal) distribution, 

and then applies the appropriate statistical methods to calculate the mean and 95% UCL. 

The lower ofthe maximum detected value and the 95%) UCL will be used to represent the 
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EPC in risk evaluafion. General application ofthe approach is discussed in the following 

section. 

Data Usability and Adequacy of Samples 

The adequacy of datasets to represent an exposure unit will be evaluated using criteria 

oufiined in the EPA Guidance for Data Usability in Risk Assessment (EPA 1992b). 

Datasets containing at least one detected value but fewer than five samples are considered 

inadequate for distribution testing and the maximum detected value will be used to 

represent the dataset, unless additional samples will be collected. Datasets containing 

greater than 50% detects and five or more samples will be subjected to distribution 

testing. 

Distribution Testins 

Datasets of five or more samples will be evaluated for the presence of non-detects prior 

^^f to performing distribution testing. Data sets will be separated into the following 

subgroups: 

• Data sets containing less than 50%) non-detect values; and 

• Data sets containing from 50%o to < 100%) non-detects. 

Distribufion testing will be performed on each data set containing less than 50% non-

detect values using all data. Sunogate values equal to one-half of the detection limit will 

be used for non-detect data. Where datasets contain 50%o or more non-detect data, the 

dataset is considered inadequate to perform distribution testing and a non-normal or 

"mixed" distribution^^ will be assumed. In these instances, a non-parametric statisfical 

approach will be used to develop the EPC. 

Distribution testing will be performed using the following methodologies. First, the data 

and the natural log transforms ofthe data will be tested using the Shapiro-Wilks test (w-

33 

The potential interference associated with high levels of non-detects is due to the potential for a bimodal 
distribution resulting from combining multiple and differing analytical method's reporting limit(s) and the 
distribution ofthe chemical concentrations - i.e., the data set represents a mixture of two (or more) 
statistical populations. 
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test) for normality. For data sets containing more than 50 samples, the D'agostino's test 

(the D-test) will be used. The D'agostino test is an extension ofthe w-test. The w-test is 

based on the null hypothesis that the data are normally distributed. The test will be 

performed with a Type I error rate of 5%. The Type 1 enor rate (shown as the p-value in 

the w-test) is the probability of inconectly rejecting the null hypothesis of normality. In 

the w-test, a test value < 0.05 results in rejection ofthe null hypothesis and it is assumed 

that the data are not normally distributed. For log normally distributed data, the log-

transformed data will fit a normal distribution. The w-test for normality may be used to 

test data for lognormal distribufion using the natural log fransforms ofthe data. 

The second method used will be the Anderson-Darling (A-D) test for goodness of fit. 

The goodness of fit test differs from the w-test in that the null hypothesis does not fit a 

selected distribufion. Therefore, the burden of proof in the goodness of fit test is to show 

that the data provide a good fit to a selected distribufion; whereas, for the w-test, the 

burden of proof is to show that the data are not normal. For goodness of fit tests such as 

the A-D test, a p-value greater or equal to 0.9 is an indicafion of a good fit (Schulz and 

Griffin 1999). 

The A-D test will provide a confirmation method of testing for a lognormal distribution. 

The results of the A-D test for lognormal fit will be used to conoborate the results of the 

w-test, particularly in cases where the log-transformed data appear not to be normal but 

that the w-test p-value indicates that the null hypothesis of normality cannot be rejected. 

However, since the w-test is reputed to be one of the most stringent tests available for 

normality (Schulz and Griffin 1999), the w-test p-value will take precedence over the A-

D test results to idenfify non-normal data. 

Appendix C provides the detailed methodology for calculating 95% UCLs for various 

data distribufions. 

4.3.6.2.2.2 Exposure Assessment 

Exposure assessment involves the identificafion of the potential human exposure 

pathways at the Site for present and potential future-use scenarios. Present condifions are 

as they exist today and future conditions are based on potential future land uses of the 
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Site. Potential release and transport mechanisms will be idenfified for contaminated 

source media. Exposure pathways idenfified in the WDNR risk assessment will be 

finalized by assessing informafion gathered during this addifional remedial invesfigation. 

The exposure pathway links the sources, locafions, types of envirorunental releases, and 

environmental fate with receptor locafions and activity pattems. Generally, an exposure 

oathway is considered complete if it consists ofthe following four elements: 

• A source and mechanism of release; 

• A transport medium; 

• An exposure point (i.e., point of potential contact with a contaminated medium); 

and 

• An exposure route (e.g., ingesfion) at the exposure point. 

.\11 present and potential future-use scenarios considered will be presented in the work 

j?lan; however, only some may be selected for quantitafive analysis. Justifications will be 

provided for those exposure pathways retained and for those excluded from further 

quanfitafive evaluafion in the baseline HHRA. 

.\ detailed description of the physical environmental setting, such as geologic setting, 

hydrogeoiogical setting, surface water details, soil type, and drinking water (artesian well 

and any other private wells located in the area) will be included. 

4.3.6.2.2.2.1 Site Characterization 

The first step in the exposure assessment is to characterize sites included in the HHRA 

with respect to its physical characteristics as well as those of the human population on or 

near the sites. Information gathered in this step will be used to support the identification 

[ind selection of exposure pathways that wanant fiirther evaluafion in the quanfitafive risk 

assessment. 

Presented below is a brief summaty of informafion pertaining to site characterization. 

Detailed information regarding the characteristics ofthe physical setting ofthe sites, such 

as climate, geologic setting, hydrogeoiogical setting, surface water features in site 

vicinity and soil type, is presented in Secfion 3.1 of this Work Plan. 
i H ^ . ' 
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Geolosical and Hydroeeolosical Setting 

The filled ravine is a former drainage feature that begins near the NSPW administrafion 

building fronfing on Lakeshore Drive, and deepens and widens to the north (see Figure 

7). The mouth of the ravine opens to Kreher Park through the bluff face at the north end 

of the gravel storage yard. The maximum depth of fill in the ravine at the mouth is 

approximately 33 feet. The Copper Falls Aquifer is a confined, variably coarse to fine

grained sand (reworked glacial till) that underlies the entire Lakefront site (see Figure 5). 

The formation is overlain by the surficial Miller Creek Formafion, which is a lacustrine 

clay to silt till unit. At the NSPW property, the Miller Creek has a maximum thickness of 

about 35 feet; the thirmest portion of the unit is at the mouth of the fonner ravine, at 

approximately four feet. The Miller Creek Formafion is overlain by fill at the lakefront 

(Kreher Park) and at the buried ravine. 

The offshore area with impacted sediments is located in an inlet created by the Prentice 

Avenue jetty and marina extensions previously described. For the most part, 

contaminated sediments are confined in the inlet bounded by the northem edge ofthe line 

between the Prenfice Avenue jetty and the marina extension. Contaminated sediment 

levels quickly decline beyond this boundaty. The affected sediments consist of lake 

bottom sand and silts, and are overlain by a layer of wood chips, likely originafing from 

former lumbering operations. The chip layer varies in thickness from 0 to seven feet, 

with an average thickness of nine inches. The entire area of impacted sediments 

encompasses approximately ten acres. 

Groundwater Use 

There are two artesian wells in the site vicinity—one located near Prenfice Avenue on the 

eastem boundaty of the site and the other located near the marina on the westem 

boundaty. The artesian wells were recently closed to the public. The water from the 

artesian wells originates from the deep confined aquifer located beneath the site. 

Except for these two artesian wells at Kreher Park, the Copper Falls aquifer is not used 

for drinking water and is not considered a source of human exposure. Drinking water at 
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the site is provided by the City of Ashland that draws its water from intakes in Lake 

Superior, located approximately one mile northeast ofthe site. 

Current and Potential Future Land Use Patterns 

The upland areas (upper bluff/ravine area) are cunenfiy used for industrial or commercial 

purposes primarily but portions are subject to trespassing activities. The areas which are 

public streets are readily accessible to the public although they are generally covered by 

clean fill or roadways. 

The area near the lakefront is zoned CR, conservancy district; i.e., acceptable for use as 

parkland. The property is now comprised of City parkland (Kreher Park). The area is 

readily accessible by the public and a majority of the site is mowed and maintained for 

public use. No physical barrier exists at the shoreline to prevent swimming or wading in 

the bay where the contaminated sediments have been found, although waming signs are 

posted along the shore of the affected area. Kreher Park and the contaminated sediments 

,^ „ are sunounded by facilities that draw the public to the lakefront—a city marina, public 

swimming beach, a boat ramp and an RV park and campground. Waming buoys also 

prohibit boats into the affected area. 

According to the Ashland Wisconsin Waterfront Development Plan, the City has fiiture 

plans for expanding the RV Park, located immediately adjacent to the Ashland Lakefront 

oroperty to the east. The plan proposes that the swimming beach will be retained but the 

RV Park will be relocated to the Clarkson Dock farther to the east. The plan proposes 

:hat the existing RV park land will be redeveloped into a parking lot and an interprefive 

center for the ore freighter and/or the Great Lakes Shipping and Mining Museum. 

4.3.6.2.2.2.2 Human Health Conceptual Site Model 

A conceptual site model for the Site has been developed to identify the focus of the 

HHRA. A schematic presentafion ofthe conceptual site model is included as Figure 14. 

The conceptual site model integrates historical information to preliminarily define source 

ireas, release and transport processes, points of contact with affected media, complete 

ind incomplete exposure routes, and potentially exposed populafions for cunent and 
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expected fiiture land and water uses. The conceptual site model will be refined based on 

site-specific information to be gathered as part ofthe investigations. 

Known and Suspected Sources of Contamination and Release Mechanisms 

The source(s) of impacts at the site has not been definitely identified. Based on 

informafion with respect to the histoty of the facility and the results of previous 

investigations, the potential primaty sources of contaminafion are associated with past 

industrial operafions; e.g., former wood treatment activities on the site, or past releases 

from the former MGP, releases of petroleum based products from railcar off loading, 

releases from the former WWTP, and releases from filling activities at the Lakefront. 

Surface and subsurface soil and groundwater that have been impacted may act as 

secondaty sources of contamination through mechanisms such as leaching of chemicals 

from soil, groundwater recharge to surface water and wind and mechanical erosion of 

chemicals in soil. 

Retention or Transport Media 

The medium directly impacted by past industrial activities is soil. Dust is considered a 

potential transport medium, because COPCs in soil may become entrained in fugitive 

dust. Surface mnoff is considered a transport medium, because storm events may have 

generated episodic overland flow and carried COPCs away from disposal or spill areas. 

Transport Pathway 

Release mechanisms and transport pathways will be evaluated on a site-by-site basis. 

Listed below are potential cross-media transfer mechanisms of COPCs: 

• COPCs in subsurface soil may enter groundwater; 

• COPCs in surface soil may be transported to surface water and sediments through 

surface mnoff; 

• COPCs in groundwater may be transported to surface water and sediments 

through groundwater recharge; 
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• COPCs in surface soil may be transported to the atmosphere via volatilization or 

fijgitive dust emission; 

• COPCs in soil or groundwater may be transported to the atmosphere or indoor air 

through volatilization; and 

• COPCs in surface water and sediments may be transported to fish tissue through 

bioconcentration. 

Receptors and Exposure Scenario 

Presented below is an overview of populations of potential concem selected for further 

evaluafion in this HHRA: 

Exposure to COPCs in Soil 

Industrial/Commercial Land Use Scenario: Maintenance Workers 

%,,.' Kreher Park and the unpaved portions of the Upper Bluff area are subject to routine 

maintenance by City workers, NSPW Employees and utility maintenance personnel. For 

]Durposes of this HHRA, maintenance workers will be selected as the population of 

potential concem for COPCs detected in surface soil samples collected from Kreher Park 

and the Upper Bluff area. It is conservatively assumed that maintenance workers may be 

(Exposed to COPCs in surface soil (defined as soil within the top 1 foot from the ground 

surface) via incidental ingestion, inhalation (of soil home vapor and particulates) and 

dermal contact pathways. 

Industrial/Commercial Land Use Scenario: General Workers 

I5everal areas are cunently being used for indusfrial/commercial purposes. For this 

HHRA, general workers are defined as employees involved with non-intmsive, 

(jperational activities. Cunent and potential fiiture general workers are not likely to be 

subject to significant exposure to environmental media in the normal course of their daily 

work. Although the potential for exposure to occur is expected to be low, general 

workers are assumed to be exposed to COPCs in surface soil via incidental ingestion, 

inhalafion (of soil home vapor and particulates) and dermal contact pathways. 

^IM,!' ' 
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Industrial/Commercial Land Use Scenario: Construction Workers 

Upper Bluff, Kreher Park, and contaminated sediments - It is conservafively assumed that 

constmcfion acfivities could take place at evety area included in this evaluation and it is 

possible for constmcfion workers to be exposed to COPCs detected in surface and 

subsurface soil samples collected from the site via incidental ingesfion, inhalafion (of soil 

home vapor and particulates) and dermal contact pathways. 

Residential Land Use Scenario: Child and Adult Residents 

Upper Bluff - There is a residenfial area located up gradient from the Site on the upper 

bluff area, near the former ravine. For the purpose of this HHRA, child and adult 

residents are assumed to be exposed to COPCs in surface and subsurface soil via 

incidental ingesfion, inhalation (of soil home vapor and particulates) and dermal contact 

pathways. 

Recreational Use Scenario: Child, Adolescent and Adult Visitors 

Kreher Park is now comprised of City parkland. Child, adolescent and adult visitors are 

assumed to be exposed to COPCs in surface soil via incidental ingestion, inhalafion (of 

soil home vapor and particulates) and dermal contact pathways. 

Exposure to COPCs in Indoor Air 

Upper Bluff - There is a residential area located up gradient from the Site on the upper 

bluff area, near the former ravine. For the purpose of this HHRA, child and adult 

residents are assumed to be exposed to COPCs volatilizing from soil and groundwater 

and entering the residences located near the ravine. 
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Industrial/Commercial Land Use Scenario: Trespassers 

Waming signs are posted at the WWTP buildings and the buildings are secured. 

However, it is possible for frespassers to gain entty to the WWTP. For the purpose of 

this HHRA, it is conservatively assumed that trespassers may be exposed to COPCs in 

groundwater via incidental ingestion, inhalafion of volatilized compounds and dermal 

contact pathways. 

Exposure to COPCs in Surface Water and Sediments 

Recreational Use Scenario: Child, Adolescent and Adult Visitors 

%\iiit* 

Kreher park and the Bay Sediments - The site is sunounded by facilifies that draw the 

public to the lakefront—a City marina, public swimming beach, a boat ramp and an RV 

park and campground. Child, adolescent and adult visitors are assumed to be exposed to 

COPCs in surface water and sediments via incidental ingesfion and dermal contact 

pathways while swimming, wading, fishing or boafing. Inhalafion pathways will not be 

evaluated because risks, if any, associated with the inhalation of VOCs volatilizing from 

seep water from the former seep area are expected to be negligible from a risk 

perspective. 

Exposure to COPCs in Fish Tissue 

Recreational Use Scenario: Fishers 

Contaminated Sediments - There are fishing activifies along the lakefront. For the 

purpose of this risk assessment, it is conservatively assumed that fishers may be exposed 

to COPCs in locally-caught fish via ingestion. 

' ' l h * * ' 
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4.3.6.2.2.2.3 Quantification of Chemical Intakes 

Integrafion of data gathered in the exposure assessment (i.e., the extent, frequency, and 

duration of exposure for the populations and pathways of concem) into a quantitative 

expression of chemical-specific intake is necessaty to perform a quantitative risk 

characterization. 

The potenfial for human receptors to be exposed to contaminated media through relevant 

routes of exposure (e.g., inhalation, ingestion and dermal contact) will be evaluated. 

Exposure pathways considered not to be applicable, based on site-specific informafion, 

will be excluded from the quantitative evaluation in the baseline risk assessment. 

Rationale for the elimination of exposure pathways will be provided in respective 

secfions. 

Estimates of intake of COPCs are required for quantitative risk characterizafion. 

Described below is the basic equation used to calculate the human intake of COPCs 

(USEPA, 1989): 

CR X EF X ED 1 
I - C x g ^ X ^ . j -

Where: 

I = Daily intake (mg of chemical per kg of body weight per day) 

C = Concentration of COPC (e.g., mg/kg in soil, mg/L in water or mg/m3 in 

air) 

CR = Contact rate; the amount of contaminated medium contacted over the 

exposure period (e.g., mg/day for soil, L/day for water and m3/day for 

air) 

EF = Exposure frequency; describes how often exposure occurs (days/year). 

ED = Exposure duration; describes how long exposure occurs (years). 

BW = Body weight; the average body weight over the exposure period (kg) 

AT = Averaging time; period over which exposure is averaged (days) 

Each of the intake variables in the above equation consists of a range of values in the 

literature. To account for uncertainties associated with parameter values, two separate 
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exposure scenarios will be evaluated in this HHRA: a reasonable maximum exposure 

(RAIE) scenario and an average case (i.e., central tendency evaluafion [CTE]). The RME 

represents the maximum exposure that is reasonably likely to occur while the CTE is 

representative of an average case of exposure. The RME scenario will be calculated 

using the 95% UCL concentration and a combination of the mean and upper-bound 

exposure parameter values. The CTE scenario will be calculated using the arithmetic 

mean concentration and the mean exposure parameter values. 

General information regarding the formulae and parameter values for pathways evaluated 

in this HHRA is provided in the following tables in Appendix C: 

' l l . . 

Summary of Pathways Evaluated in HHRA 

Pathways 
Industrial Worker Exposure Scenario: 
Inhalation of airbome COPCs from surface soil 
Incidental ingestion of COPCs in surface soil 
Dermal contact with COPCs in surface soil 
Construction Worker Exposure Scenario: 
Inhalation of airbome COPCs from surface and subsurface soil 
Incidental ingestion of COPCs in surface and subsurface soil 
Dennal contact with COPCs in surface and subsurface soil 
Maintenance Worker Exposure Scenario: 
Inhalation of airbome COPCs from surface and subsurface soil 
Incidental ingestion of COPCs in surface and subsurface soil 
Dennal contact with COPCs in surface and subsurface soil 
Recreational Exposure Scenario/Children: 
Inhalation of airbome COPCs from surface soil 
Incidental ingestion of COPCs in surface soil 
Dennal contact with COPCs in surface soil 
Recreational Exposure Scenario/Adolescents: 
Inhalation of airbome COPCs from surface soil 
Incidental ingestion of COPCs in surface soil 
Dermal contact with COPCs in surface soil 
Recreational Exposure Scenario/Adults: 
Inhalation of airbome COPCs from surface soil 
Incidental ingestion of COPCs in surface soil 
Dermal contact with COPCs in surface soil 
Recreational Exposure Scenario/Swimmer & Wade/Adolescents: 
Incidental ingestion of COPCs in surface water 
Dennal contact with COPCs in surface water 
Incidental ingestion of COPCs in sediments 
Dennal contact with COPCs in sediments 
Recreational Exposure Scenario/Swimmer & Wader: 
Incidental ingestion of COPCs in surface water 
Dennal contact with COPCs in surface water 
Incidental ingestion of COPCs in sediments 
Dennal contact with COPCs in sediments 
Recreational Exposure Scenario/Fishers: 
Ingestion ofCOPCs in fish 

Table Number 

RME 

c-i 

c-2 

C-3 

C-4 

C-5 

C-6 

C-7 

C-8 

C-9 

CTE 

c-12 

C-13 

C-14 

C-15 

C-16 

C-17 

C-18 

C-19 

C-20 
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Summary of Pathways Evaluated in HHRA 

Pathways 
Off-site Residential Exposure Scenario: 
Inhalation of COPCs in Indoor Air 

Onsite Trespasser Exposure Scenario/Adolescents: 
Incidental ingestion of COPCs in groundwater 
Dermal contact with COPCs in groundwater 
Inhalation of COPCs volatilized from groundwater 

Table Number 

RME 

c-io 

C-ll 

CTE 

c-21 

C-22 

4.3.6.2.2.3 Toxicity Assessment 

The toxicity assessment provides a framework for characterizing the relationship between 

the magnitude of exposure to a COPC and the nature and likelihood of adverse health 

effects that may result from such exposure. In a HHRA, chemical toxicity is typically 

divided into two categories: carcinogenic and non-carcinogenic effects of concem. 

Potential health effects are evaluated separately for these two categories, because their 

toxicity criteria are based on different mechanistic assumptions and associated risks are 

expressed in different units. Provided in this subsection is an overview of the 

methodology that will be used to develop a toxicity assessment as part ofthe HHRA for 

the Site. 

4.3.6.2.2.3.1 Sources of Toxicity Information 

Pertinent toxicological and dose-response information for COPCs will be selected from 

the following sources, in accordance with EPA guidance (2003c): 

• Tier 1 - Integrated Risk Information System (IRIS), available on-line (USEPA, 

2004) 

• Tier 2 - EPA's Provisional Peer-Reviewed Toxicity Values (PPRTVs) 

• Tier 3 - Other Toxicity Values (e.g., Califomia Environmental Protection 

Agency, The Agency for Toxic Substances and Disease Registty, and EPA's 

Health Effects Assessment Summaty Tables (1997b). 
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4.3.6.2.2.3.2 Methodology for Evaluating Carcinogenic Effects 

For purposes of assessing risks associated with potential carcinogens, the USEPA has 

adopted the science policy position of "no-threshold," i.e., there is essentially no level of 

exposure to a carcinogen which will not result in some finite possibility of tumor 

formafion. This approach requires the development of dose-response curves conelating 

risks associated with given levels of exposure. Linear dose-risk response curves are 

generally assumed. 

Carcinogenic risks associated with a given level of exposure to potential carcinogens are 

typically extrapolated based on slope factors or unit risks. Slope factors are the upper 95 

percent confidence limit of the slope of the dose-response curve, expressed in terms of 

risk per unit dose [given in (mg/kg-day) ]. Unit risks relate the risk of cancer 

development with the concenfration of carcinogen in the given medium, expressed as 

either risk per unit concentration in air [given in (pg/m ) ] or drinking water [given in 

(pg/L)"']. 

Cunent USEP.A. Superfiand guidance for calculating a dermal slope factor is to adjust the 

aral slope factor with an oral absorption factor specific for that chemical. It should be 

noted that the oral absorption factor used in the calculafion refers to absorption of the 

constituents in the species upon which the slope factor is based; i.e., generally not 

absorption data in humans. 

The equation for extrapolafion of a default dermal slope factor is as follows: 

Default Dermal Slope Factor [(mg/kg-day)"'] = Oral Slope Factor [(mg/kg-day)"'] ^ Oral 

.\bsorpfion Factor (%o) 

4.3.6.2.2.3.3 Methodology for Evaluating Non-carcinogenic Effects 

The USEPA has adopted the science policy position that protective mechanisms (such as 

repair, detoxification, and compensation) must be overcome before the adverse systemic 

health effect is manifested. Therefore, a range of exposures exists from zero to some 
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finite value that can be tolerated by the organism without appreciable risk of expressing 

adverse effects. 

The approach used by the USEPA to gauge the potenfial non-carcinogenic effects is to 

identify the upper boundaty of the tolerance range (threshold) for each chemical and to 

derive an estimate of the exposure below which adverse health effects are not expected to 

occur. Such an estimate calculated for the oral route of exposure is an oral reference dose 

(RfD), and for the inhalation route of exposure is an inhalation reference concentration 

(RfC). The oral RfD is typically expressed as mg chemical per kg body weight per day, 

and the inhalation RfC is usually expressed in terms of concentration in the air (i.e., mg 

chemical per m^ of air). However, for purposes of baseline RAs, inhalafion RfC values 

can be converted to units of dose by multiplying by the inhalafion rate (20 m^/day, an 

upper-bound esfimate for combined indoor-outdoor activity) and dividing by the body 

weight (70 kg, average body weight), as detailed in the following equation: 

Inhalation Reference Dose (mg/kg-day) = RfD (in mg/m3) x 20 m3/day ^ 70 kg 

Cunenfiy, two types of oral RfDs/inhalation RfCs are available from the USEPA, 

depending on the length of exposure being evaluated (chronic or subchronic). Chronic 

oral RfDs/inhalafion RfCs are specifically developed to be protective for long-term 

exposure to a compound, and are generally used to evaluate the non-carcinogenic effects 

associated with exposure periods between 7 years (approximately 10 percent of a human 

lifetime) and a lifetime. Subchronic oral RfDs/inhalafion RfCs are usefiil for 

characterizing potenfial non-carcinogenic effects associated with shorter-term exposures. 

Cunent guideline for Superfund program risk assessment requires that subchronic oral 

RfDs/inhalation RfCs be used to evaluate the potential non-carcinogenic effects of 

exposure periods between 2 weeks and 7 years. 

Toxicological criteria specifically derived for gauging potential human health concems 

associated with the dermal route of exposure has not been developed by USEPA. For 

purposes of this HHRA, default dermal RfD values will be extrapolated from oral RfDs 

(USEPA 1989), ifi 

Health effects following exposure are not route-specific. 
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• Portal-of-entty effects (e.g., dermatitis associated with dermal exposure and 

respiratoty effects associated with inhalafion exposure) are not the principal 

effects of concern. 

Exposures with the dermal route are generally calculated as absorbed doses, while oral 

RfDs are expressed as administered doses. Therefore, adjustments are necessaty to 

match the dermal exposure estimates with the oral RfDs. Cunent USEPA Superfund 

guidance is to adjust the oral RfD with oral absorption factor (i.e., percent chemical that 

is absorbed) to extrapolate a default dermal RfD, which is expressed in terms of absorbed 

dose. It should be noted that the oral absorption factor used in the calculation refers to 

absorption ofthe consfituents in the species upon which the reference dose is based; (i.e., 

generally not absorpfion data in humans). 

The equafion for extrapolation of a default RfD is as follows: 

Dermal RfD (absorbed dose in mg/kg-day) = Oral RfD (administered dose in mg/kg-day) 

^1^^ X Oral Absorption Factor (%>) 

4.3.6.2.2.3.4 Toxicological Profile for COPCs 

Toxicological profiles will be included for all selected COPCs. For the purpose of this 

HHRA, toxicological profiles that have been prepared by the Oak Ridge National 

]!.aboratoty (ORNL) and available through the online Risk Assessment Information 

Isystem (RAIS) will be presented in the RI report as an appendix. A toxicological profile 

for a particular chemical will be prepared based on published literature if a profile is not 

available on RAIS. 

Those chemicals that cannot be quantitatively evaluated due to a lack of toxicity factors 

will not be eliminated as COPCs on this basis. These chemicals will instead be 

ipalitatively addressed for consideration in risk management decisions for the site. 
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4.3.6.2.2.3.5 Risk Characterization 

In this section of the risk assessment, toxicity and exposure assessments will be 

integrated into quantitafive and qualitative expressions of carcinogenic risk and 

noncarcinogenic hazards. The esfimates of risk and hazard will be presented numerically 

in spreadsheets contained in an appendix. 

Carcinogenic risks are estimated as the incremental probability of an individual 

developing cancer over a lifefime as a result of exposure to a potenfial carcinogen. In 

accordance to guidance provided in RAGS, Part A (USEPA 1989), incremental risk of an 

individual developing cancer can be estimated by multiplying the calculated daily 

intakes, that are averaged over a lifetime of exposure, by the slope factors. This 

carcinogenic risk esfimate represents an upper-bound value since the slope factor is often 

an upper 95 % confidence limit of probability of response that is extrapolated from 

experimental animal data using a multistage model. 

The potential for noncarcinogenic effects will be evaluated by comparing an exposure 

level over a specified fime period with an RfD derived for a similar exposure period. 

This ratio of exposure to toxicity is refened to as a hazard quotient (HQ). This HQ 

assumes that there is a level of exposure below which it is unlikely even for sensifive 

populations to experience adverse health effects. If the HQ exceeds one, there may be 

concem for potential noncancer effects; however, this value should not be interpreted as a 

probability. Generally, the greater the HQ above unity, the greater the level of concem. 

Carcinogenic risks and noncarcinogenic hazard values will be combined across pathways, 

as appropriate, to account for potential addifive effects. The sum of HQs is termed a 

hazard index (HI). In general, EPA recommends a target value or risk range (i.e., hazard 

index =1 or risk =10 to 10"̂ ) as threshold values for potential human health impacts. 

The results presented in the spreadsheet calculations will be compared to these target 

levels and discussed. These levels aid in determining the objecfives of the baseline 

HHRA, which include determining whether additional response action is necessaty at the 

Site. These levels provide a basis for detennining residual chemical levels that are 

adequately protecfive of human health, provide a basis for comparing potential health 
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impacts of various remedial altemafives, and help support selection of the no-acfion 

remedial altemative, where appropriate. 

In addition, ARARs for the COPCs will be presented and compared to site concentrations 

detected at and around the Site. 

4.3.6.2.2.4 Uncertainty Analysis 

In any risk assessment, estimates of potential carcinogenic risk and noncarcinogenic 

health effects have numerous associated uncertainties. The primaty areas of uncertainty 

and limitations will be qualitatively discussed. Areas of uncertainty that will be 

discussed in the RI report include, but are not limited, the following: 

• Data collection and evaluation; 

• Assumptions regarding exposure scenarios; 

• Applicability and assumptions of models selected to predict the fate and transport 

of COPCs in the environment; and 

• Parameter values for estimating intake of COPCs. 

Quantitative measures of uncertainty will involve the calculation of CTE risk estimates. 

The CTE calculation involves the use of 50"' percentile input parameters in risk and 

hazard estimates as opposed to 90"̂  percenfile parameters used in the RME calculations. 

The 50"̂  percentile parameters are considered representative of the general receptor 

population, but may underestimate the tme health impacts to sensitive receptors. The 

chemicals driving the risk assessment will be evaluated using these average exposure 

assumptions and the 50 percent UCL concentration to derive risk. The calculated CTE 

risks will be discussed in relation to RME risks. CTE will only be calculated for 

oathways in which RME risks are considered unacceptable (carcinogenic risks above 10 

and HI above 1). 

4.4 Rl REPORT (TASK 4 OF THE SOW) 

Pertinent historic data and data collected during RI/FS activities will be presented in a 

Remedial Investigation (RI) Report. A draft Remedial Investigation Report will be 
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submitted to USEPA for review. Agency comments will be incorporated into the final 

Remedial Invesfigation Report. The RI report will include the following: 

1) Executive Summaty 

2) Site Background 

3) Investigation Results including a description of: 

a) Field Investigation Activities and Technical Approach; 

b) Analytical Methods and Analytical Results; and 

c) Field Methods for the collection of: 

i. Biological samples; 

ii. Surface Water samples; 

iii. Sediment Samples; 

iv. Surface and Subsurface Soil Samples; 

V. Groundwater Samples; 

vi. Indoor Air Samples; 

vii. Soil Vapor Samples; and 

viii. Soil Boring, Vapor Probe, Piezometer, and Monitoring Well 

Installation Procedures. 

4) Site Characteristics with respect to: 

a) Regional and Site Geology; 

b) Regional and Site Hydrogeology; 

c) Site Meteorologic Conditions; and 

d) Sunounding Demographics and Land Use data. 

5) An Ecological Assessment 

6) Nature and Extent of Contamination with respect to 

a) Contaminant Sources; 

b) Contaminant Distribution and Trends; 

c) Fate and Transport of Contaminants; 

d) Contaminant Characteristics; 

e) Contaminant Transport Processes; and 
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f) Contaminant Migration Trends. 

7) Human Risk Assessment that will include 

a) Hazard Identificafion for each source 

b) A Dose-Response Assessment 

c) A Conceptual Exposure / Pathway Analysis; 

d) Characterization of Site and Potential Receptors; 

e) Characterization of Site and Potential Receptors 

f) Exposure Assessment; 

g) Risk Characterization; 

h) Identificafion of Limitafions and Uncertainties; and 

i) A Site Conceptual Model. 

% ^ ' 

8) Ecological Risk Assessment that will include 

a) Hazard Identification for each source 

b) A Dose-Response Assessment 

c) A Conceptual Exposure / Pathway Analysis; 

d) Characterization of Site and Potential Receptors; 

e) Select Chemicals, Indicator Species, and End Points; 

f) Exposure Assessment; 

g) Toxicity Assessment and Ecological Effects Assessment; 

h) Risk Characterization; 

i) Identification of Limitations and Uncertainties; and, 

j) A Site Conceptual Model 

9) Summaty and Conclusions 

The objective of the report will be the accurate presentation of Site conditions with 

i-espect to contaminated media, extent of contamination, and fate and transport of 

contaminants. Key contaminants will be selected based upon persistence and mobility in 

:he environment and the degree of hazard. These key contaminants will be evaluated for 

•eceptor exposure to estimate contaminant levels that may reach human or environmental 

•eceptors. Water quality standards, indoor air standards, soil cleanup standards, and any 

other appropriate criteria accepted by the EPA will be used to evaluate potential effects 
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on human receptors exposed to contaminants above the appropriate standards and 

guidelines. 

4.5 DEVELOPIVIENT AND SCREENING OF ALTERNATIVES (TASK 5 OF THE SOW) 

At the completion of the RI report, remedial altematives for the Site will be developed 

and screened. This screening will evaluate those methods that will reduce toxicity, 

mobility and the volume of waste to provide adequate protection of human health and the 

environment. Potential remedial altematives will vaty in the types of treatment, the 

volume treated, and long-term management of residual or untreated wastes. Potential 

remedial options will include opfions involving containment with little treatment, opfions 

involving both treatment and containment, removal and no-action. 

The development and screening of potential remedial altematives will be presented in 

three technical memorandums submitted to the USEPA. These technical memorandums 

include the following: 

1) Remedial Action Objecfives Technical Memorandum 

2) Altematives Screening Technical Memorandum 

3) Comparafive Analysis of Altematives Memorandum 

4.5.1 Remedial Action Objectives Technical Memorandum 

The Remedial Action Objectives Technical Memorandum will be submitted to the 

USEPA within 30 days following the submittal of the Draft RI Report. This 

memorandum will document remedial action objectives based upon baseline human 

health and ecological risk assessment results. Remedial action objectives will specify the 

consfituents of concem for each media, potential exposure pathways and receptors, and 

acceptable contaminant levels, or range of levels, at particular locafions for each exposure 

route. 
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4.5.2 Alternatives Screening Technical Memorandum 

USEPA comments to the Remedial Action Objecfives Technical Memorandum will be 

incorporated into the Altematives Screening Technical Memorandum. This 

memorandum will be submitted to USEPA within 30 days following receipt of USEPA 

comments to the earlier memorandum. It will include a summaty of the work performed 

and results presented in the Remedial Action Objectives Technical Memorandum. The 

Altemafives Screening Technical Memorandum will document the methods and rafionale 

of the altematives screening process, and will include an altematives anay summaty that 

identifies a complete and appropriate range of viable altematives to be considered in the 

detailed analysis. The following tasks will be implemented in the altemafives screening 

process: 

• Develop general response acfions for each media of interest including 

containment, treatment, excavation, pumping, or other actions in accordance with 

remedial acfion objectives; 

îj„,ic • Idenfify areas or volumes of media to which the general response actions may 

apply based on the chemical and physical characterization of the Site in 

accordance with remedial acfion objectives; 

• Identify, screen, and document potential remedial technologies applicable for 

each general response action; Applicable general response acfions will be refined 

to specify remedial technology types, and general response actions that cannot be 

implemented will be eliminated. Potenfial remedial technologies will be evaluated 

based upon their effecfiveness, implementability, and cost; Technology types and 

process options will be summarized along with a preliminaty list of altematives 

for remedial action at the Site; 

• Assemble and document representative technologies into altematives for each 

media; and 

• Refine the remedial altematives to identify the volumes of contaminated media 

addressed by the proposed processes and size critical unit operations as necessaty. 
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4.5.3 Comparative Analysis of Alternatives Memorandum 

Final screening of potential remedial responses will be completed based on long term 

effectiveness, implementability, and relative cost. Results of this evaluafion will be 

presented in a Comparative Analysis of Altematives Memorandum. This evaluation will 

be completed to ensure that altematives with the most favorable composite evaluation are 

retained for further analysis. 

4.6 TREATABILITY STUDIES (TASK 6 OF THE SOW) 

Remedial altematives screening results will detennine if a treatability study for promising 

technologies will be needed. If treatability studies are needed, the following tasks will be 

completed. 

• Preparafion of a Candidate Technologies and Testing Needs Technical 

Memorandum (submitted no later than the site Altematives Screening Technical 

Memorandum); 

• Preparafion of a Treatability Tesfing Work Plan and Sampling Analysis Plan; 

• Preparation of a Treatability Study Health and Safety Plan; and 

• Preparation of a Treatability Study Health Evaluation Report. 

A description of each task follows. 

4.6.1 Candidate Technologies and Testing Technical Memorandum 

The Candidate Technologies and Tesfing Needs Technical Memorandum will be 

prepared and submitted for Agency review no later than the time of submittal of the 

Altematives Screening Technical Memorandum. It will include a list of candidate 

technologies for the range of technologies required for the screening analysis. Site 

specific requirements for the testing program will be determined during Site 

characterizafion and the development of screening of remedial altematives. 
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4.6.2 Candidate Technologies Literature Survey and Determine Needs for Testing 

A literature search will also be completed to survey and gather information on the 

performance, relafive costs, applicability, removal efficiencies, operation and 

maintenance requirements, and implementability of candidate technologies. If practical 

candidate technologies cannot be sufficiently demonstrated, or if such technologies 

cannot be adequately evaluated for this Site on the basis of available information, the 

USEPA may determine that treatability tesfing is needed. 

4.6.3 Treatability Testing Work Plan, Sampling Analysis Plan, and Health and Safety Plan 

The USEPA will use informafion presented in the Candidate Technologies and Tesfing 

Needs Technical Memorandum to determine if treatability testing is needed, and notify 

NSPW. If it is needed, USEPA will also decide on the type of freatability testing (e.g. 

bench versus pilot) to use. NSPW will submit a statement of work for Agency review 

within 30 days of this notice. The statement of work will outline the steps and the data 

^^ J necessaty to evaluate and initiate the treatability testing program. 

Within 30 days of a request by USEPA, NSPW will prepare and submit a Treatability 

Testing Work Plan and Sampling and Analysis Plan, or amend the original RI/FS Work 

Plan, FSP, and QAPP for Agency review. It will include a descripfion of the Site 

Dackground, the remedial technologies to be tested, test objecfives, experimental 

procedures, treatability conditions to be tested, measurements of performance, analyfical 

methods, data management and analysis, residual waste management, and data quality 

objectives for treatability testing. Pilot plant installation, start-up, operafion, and 

maintenance procedures, a descripfion of operafing conditions to be tested, and a 

sampling plan to evaluate the performance of the pilot test will be included in the Work 

!*lan if a pilot scale treatability test is to be completed. 

A separate or amended Health and Safety Plan will be submitted for Agency review for 

;activities performed during treatability tests. 
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4.6.4 Treatability Study Performance 

The performance of the treatability study will be monitored and reported in monthly 

progress reports described in Secfion 4.8 below. 

4.6.5 Treatability Study Evaluation Report 

A Treatability Study Evaluation Report will be prepared following the completion ofthe 

treatability study and submitted for Agency review either as a part of the RI Report, or as 

a separate submittal. Testing results will be used to evaluate each technology's 

effecfiveness, implementability, costs, and actual results compared to predicted results. 

The report will include an evaluafion ofthe fiill scale implementation ofthe technology. 

A sensifivity analysis identifying key parameters affecting full-scale operation will also 

be included. 

4.6.6 Refinement of Alternatives Screening based on Treatability Studies 

Treatability study results wi l l be used to refine altemafive screening as appropriate. 

4.7 DETAILED ANALYSIS OF ALTERNATIVES (TASK 7 OF THE SOW) 

4.7.1 Comparative Analysis of Alternatives Technical Memorandum 

A Comparative Analysis of Altematives Technical Memorandum will be prepared to 

address USEPA's comments to the Altematives Screening Technical Memorandum. The 

Comparative Analysis of Altematives Memorandum will include a comparison between 

remedial altematives using the following nine criteria: 

1. The overall protection of human health and the environment, and how each 

altemafive meets each ofthe remedial action objectives; 

2. Compliance with ARARs; 

3. Long-term performance effectiveness and performance; 

4. Reducfion of toxicity, mobility, or volume of contaminafion; 

5. Short-term effecfiveness; 
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6. Implementability; 

7. Cost; 

8. State acceptance; and 

9. Community acceptance. 

This evaluafion will include a discussion of the above individual criterion for each 

potential remedial response, and a detailed description of each remedial response. 

4.7.2 Feasibility / Focused Feasibility Study Report 

A Feasibility Report will be prepared to incorporate USEPA's comments on the 

Comparative Analysis of Altematives Technical Memorandum within 45-days after 

receipt of these comments. The Feasibility Report will summarize the development and 

screening of the remedial altemafives and present the detailed analysis of remedial 

altemafives. It will also include information USEPA may need to prepare relevant 

secfions ofthe Record of Decision (ROD). 

4.8 PROGRESS REPORTS (TASK 8 OF THE SOW) 

In accordance with the November, 2003 AOC, NSPW will submit monthly progress 

reports to USEPA on the 15"̂  of each month, or on the closest Monday should the 15"̂  

fall on a Saturday or Sunday. These status reports will terminate at the completion ofthe 

AOC, or if directed by the USEPA in writing. Each report will include, but may not be 

limited to a description of all significant developments during the preceding calendar 

nonth, and will include the following; 

• A description of work performed including any problems that were encountered; 

• A summaty ofthe analytical data that was received during the reporting period; 

• The developments anticipated during the next reporting period; 

• A schedule for work to be performed; 

• Anticipated problems, and actual or planned resolutions of past or anticipated 

problems; 

• A summaty of completed field activities during the reporting period, and 

description of upcoming field acfivifies; and 
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• A descripfion of any modifications to procedures outlined in the RI/FS Work 

Plan, FSP, QAPP, or Health and Safety Plan with justificafion for these 

modificafions. 

Soil boring logs, sample collection logs, and field notes will be included with monthly 

status reports as needed. 
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S.C SCHEDULE 

Appendix E is a timeline for implementafion of the previously described RI/FS activifies. The 

schedule is based on the requirements defined in the Administrafive Order on Consent. The 

schedule begins with the November 14, 2003 effecfive date ofthe AOC and is carried through 

submittal of the Feasibility Study Report. Submittal of the FS is represented with two different 

datss. If Treatability Studies are not performed, the final FS report approval is projected to occur 

in September 2006. If Treatability Studies are performed, the final FS report approval is 

projected for December 2007. Reasonable Agency review periods for all deliverables are shown. 

The schedule also assumes seasonal limitations caused by the Site's locafion on Lake Superior. 
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6.0 PROJECT MANAGEMENT 

In accordance with the AOC, a Project Coordinator, Contractor, and Remedial Project Manager 

has been assigned to the Site. A description of each assignment follows. 

Project Coordinator 

Mr. Jerty Winslow of NSPW will serve as project coordinator. Mr. Winslow has been involved 

with the project since August of 2000. He will be responsible for adminisfration of all actions 

required of NSPW by the USEPA and the WDNR. Contact informafion for Mr. Winslow is as 

follows: 

Jerry C. Winslow 
NSPW 
414 Nicollet Man(RS-8) 
Minneapolis , Minnesota 55401 
(612)330-2928 
(612) 330-6357 Fax 
jerry'.c.wdnslow@xcelener,gv.com 

With copies to: 

David A, Crass, Esq. 
Michael Best & Friedrich LLP 
P.O.Box 1806 
Madison, Wisconsin 53701-1806 
(608) 283-2267 
(608) 283-2275 Fax 
dacrassC&mbf-law.com 

Contractor 

URS Corporation (URS) has been designated as the contractor for the project. URS (formerly 

known as Dames & Moore) has been involved with the NSPW property since January 1995. 

URS will be responsible for completing the technical requirements required of NSPW by the 

USEPA and the WDNR. Mr. Dave Trainor of NewFields will serve as Project Manager as a 

subcontractor to URS. Dr. Weldon Bosworth of URS will serve as Senior Project Scientist, and 
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will be responsible for directing the ecological risk assessment as well as studies relating to 

sediment stability and contaminant fate and transport of in the inlet area. Mr. Paul Sklar of URS 

will serve as project director responsible for coordinafion of URS staff. Contractor roles and 

resDonsibilities, including subcontractor services, are described in detail in the PMP. Contractor 

coritact information is as follows: 

David Trainor 
NewFields 
2110 Luarm Lane, Suite 101 
Madison, Wisconsin 
(608) 442-5223 
(608) 442-9013 Fax 
dtniinor@newfields.com 

Weldon Bosworth 
URS Corporation 
45 jrlillside Drive 
Gilx)rd,NH 03249 
(603)524-1822 
(603) 528-9674 Fax 
wbosworth(S:metrocast.net 

Paul Sklar 
UR S Corporation 
10200 Innovafion Drive, Suite 500 
Milwaukee, WI 53226 
(414)831-4100 
(414)831-4101 Fax 
paul_sklar@urscorp.com 

Curriculum vitae for Mr. Trainor, Dr. Bosworth, and Mr. Sklar are included as Appendix F. 

Remedial Project Manager 

Ms. Sharon Jaffess of the Region 5 Remedial Response Branch of the USEPA will serve as 

Remedial Project Manager (RPM). Mr. Jamie Dunn of the WDNR will serve as the WDNR's 

Pro ect Manager (WDNR PM). All documents required of NSPW by the USEPA will be 

submitted to the RPM, and a copy will be submitted to the WDNR PM. Contact information for 

USIlPA is as follows: 
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Sharon Jaffess 
Remedial Project Manager 
United States Environmental Protection Agency - Region 5 
77 West Jackson Blvd.. Mail Code SR-6J 
Chicago, Illinois 60604-3590 
(312)353-1264 
(312)886-4071 Fax 
i affess. sharon@epa. gov 

AND 

Jamie Dunn 
Project Manager 
Wisconsin Department of Natural Resources 
810 West Maple Street 
Spooner, Wisconsin 54801 
(715)635-4049 
(715) 635-4105 Fax 
iames.dunn@dnr.state.wi.us 

As requested by USEPA, copies ofthe monthly reports and Draft/Final documents submitted to 

the following technical personnel from the Chippewa Nation and NOAA: 

Rae Ann Maday 
Bad River Watershed Coordinator 
Bad River Natural Resources Department 
Bad River Band of Lake Superior Chippewa Indians 

Charlotte Dawn 
Geologist 
Red Cliff Natural Resources Department 
Red Cliff Band of Lake Superior Chippewa Indians 

Jennifer Lawton 
Associate Coastal Resource Coordinator 
National Oceanic and Atmospheric Administrafion 
Office of Response and Restoration 
77 West Jackson SR_6J 
Chicago, IL 60604 
Phone (312) 886-4663 
Fax (312)353-5541 
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NSPW understands that addifional tmstee representatives may included on the technical 

distribution list in the fiiture. 
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7.0 REFERENCES 

NOTE: A listing a all documents presenting results from previously completed site activities 
is included in Section 2.4 of this report. 

Ecological Risk Assessment for Superfund: Process for Designing and Conducting Ecological 
Risk Assessments, Interim Final. 1997. Environmental Response Team, Edison, NJ. USEPA 
(U.S. Enviroimiental Protecfion Agency). 

Environmental Laboratoty, 1987. Corps of Engineers Wetland Delineation Manual. U.S. Army 
Engineer Waterways Experiment Stafion. Tech. Pert. 4-87-1. Vicksburg, Mississippi. 100pp. + 
appendices. 

Evaluating The Vapor Intrusion To Indoor Air Pathway From Groundwater and Soils. 
December 2001. USEPA (U.S. Environmental Protecfion Agency). 

Fact Sheet. A History of the Ashland/Northern States Power Lakefront Site - June 2001. 
Prepared by the Wisconsin Department of Natural Resources. 

Geology of Wisconsin and Upper Michigan, Rachel Krebs Paull and Richard A. Paull, 1977. 

Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA. 
EPA/540/G-89/004. October 1998. USEPA (U.S. Environmental Protecfion Agency). 

Guidance for Ecological Risk Assessment. 1998. USEPA (U.S. Environmental Protecfion 
Agency). 

Guidance for the Data Quality Objective Process. EPA QA/G-4. August 2000. USEPA (U.S. 
Environmental Protection Agency). 

Health Information for Hazardous Waste Sites, Ashland/Northern States Power Lakefront Site, 
City of Ashland, Wisconsin. Update - Januaty 2000. Prepared by the Wisconsin Department of 
Health and Family Services, Division of Public Health. 

Health Information for Hazardous Waste Sites, Ashland/Northern States Power Lakefront Site, 
City of Ashland, Wisconsin. Update - January 2000. Prepared by the Wisconsin Department of 
Health and Family Services, Division of Public Health. 

U.S. Army Corps of Engineers, 1996. Guidelines for Submitting Wetland Delineations in 
Wisconsin to the St. Paul District Corps of Engineers (USAGE Public Notice, 22 May 1996). 
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Wisconsin Department of Adminisfration and Wisconsin Coastal Management Program, 1995. 
Baric Guide to Wisconsin's Wetlands and Their Boundaries. (PUBL-WZ-029-94). 

Wisconsin Department of Natural Resources 2001. Rapid Assessment Methodology for 
Evaluating Wetland Functional Values. 

NOTE: The following references refer to the ecological studies. 

ASTM. 2004. E729-96 Standard Guide for Conducting Acute Toxicity Tsests on Test Materials 
with Fishes, Macroinvertebrates, and Amphibians. American Society for Testing and Materials, 
West Conshohoken, PA. 

Barron et al. 2003. Photoenhanced Toxicity of Aqueous Phase and Chemically Dispersed 
Weathered Alaska North Slope Crude Oil To Pacific Herring Eggs And Larvae. Env. Toxicol. 
Chem. 22: 650-660. 

Barron et al. 2000. Quantifying Solar Spectral Irradiance In Aquatic Habitats for the 
Assessment of Photoenhanced Toxicity. Env. Toxicol. Chem. 19: 920-925. 

Barbour, M.T., Gerritsen, J., Snyder, B.D., and Stribling, J.B., 1999, Rapid Bioassessment 
Protocols For Use In Streams and Wadeable Rivers'. Periphyton, benthic macroinvertebrates, 
and fish. Second edifion: EPA 841-B-99-002. Office of Water, U.S. Environmental Protecfion 
Agency, Washington, D.C. 

Chijpman P.M., Dexter, R.N., and E.R. Long. 1987. Synoptic Measures of Sediment 
Contamination, Toxicity', andInfaunal Community Composition (The Sediment Quality Triad) In 
San Francisco Bay. Mar. Ecol. Prog. Series 37:75-96 

Chitter, F.M. and R.G. Noble. 1966. The Reliability of A Method of Sampling Stream 
Invertebrates. Arch. Hydrobiol. 62(1):95-103. 

Dallal, G., M. Pechnyo and R. Marcantonio. 2000. Power Analysis, in SYSTAT 10; Stafistics II. 
Chicago, SPSS Inc. 

Gle in, Scott M. and Grant, William D. A Suspended Sediment Stratification Correction for 
Combined Wave and Currents Flows, Joumal of Geophysical Research, Vol 92, No. C8, pp. 
8244-8264, Jufy 15, 1987 

Hat:h and Burton. 1999. Photo-Induced Toxicity of PAHs to Hyalella Azteca and Chironomus 
Tentens: Effects Of Mixtures and Behavior. Env. Pollut. 106: 157-167. 
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Ingersoll et al. 1996. Calculation and Evaluation of Sediment Effect Concentrations for the 
Amphipod Hyalella Azteca and the Midge Chironomus Riparius. J. Great Lakes Res. 22: 602-
623. 

Little and Fabacher. 1996. Exposure of Freshwater Fish To Simulated Solar UVB Radiation, Pp. 
141-158. In: Techniques in Aquatic Toxicology, Ostrander (Ed.). Lewis Press, Boca Raton, FL. 

Long, E.R. and P.M. Chapman. 1985. A Sediment Quality Triad: Measures Of Sediment 
Contamination, Toxicity, And Infaunal Community Composition In Puget Sound. Marine 
Pollufion Bulletin. 16:405-415. 

Madsen, Ole, Mechanics of Coastal Sediment Transport Processes: Short Course Notes from 
Coastal Sediments 1999, Specialty ASCE Conference, 147 pp. 

Magunan, A. 1988. Ecological Diversity and Its Measurement. Princeton NJ, Princeton NJ 
Press. 

Mason, W.T., Weber, C.I., Lewis, P.A., and E.C. Julian. 1973. Factors Affecting The 
Performance Of Basket And Multiplate Macroinvertebrate Samplers. Freshwater Biology 3:409-
436. 

Rediske, R., Gabrosek, J., Thompson, C, Bertin, C , Blunt, J., and P. Meier. 2001. Preliminary 
Investigation ofthe Extent of Sediment Contamination in Manistee Lake. Great Lakes national 
Program Office, U.S. Environmental Protecfion Agency. 

Rediske, R., Thompson, C, Schelske, C , Gabrosek, J., Nalepa, T. and G. Peaslee. 2002. 
Preliminary investigation of the extent of sediment contamination in Muskegon Lake. Great 
Lakes national Program Office, U.S. Environmental Protecfion Agency. 

Schwenneker, B.W. and R.A. Hellenthal. 1984. Sampling Considerations in Using Stream 
Insects for Monitoring Water Quality. Environmental Entomology 13:741-750. 
SEH. 1998a. Ecological Risk Assessment. Ashland Lakefront Property - Contaminated 
Sediments. October 1998. 

SEH. \99?>h. Ecological Risk Assessment. Problem Formulation. April 1998. 

SEH. 2002. Ecological Risk Supplement. Ashland Lakefront Property - Contaminated 
Sediments. Febmary 2002. 

SEH. 2003. Remedial Investigation Work Plan: Ashland/NSP Lakefront Site, Ashland, WI. 
October 2003. 
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Short et al. 1996. Analytical Methods Used for the Analysis of Hydrocarbons in Crude 
Oil Tissues, Sediments, and Seawater Collected for the Natural Resources Damage Assessment 
of The Exxon Valdez Od Spill, pp.140-148.. In: Proceedings, Exxon Valdez Oil Spill 
Symposium, Anchorage, AK, USA. American Fisheries Society Bethesda, MD. 

URS 2001. Sediment Sample Results - NSP /Ashland Lakefront. June, 2001 

URS. 2003. ''''Straw Man " Baseline Problem Formulation: DRAFT. URS Corporation. March 
2003. 

USEPA. 1990. Macroinvertebrate Field and Laboratory Procedures for Evaluating the 
Bio.'ogical Integrity of Surface Waters. U.S. Environmental Protecfion Agency, Office of 
Research and Development. EPA/600/4-90/030. 

U.S. EPA. 2000. Methods for Measuring the Toxicity and Bioaccumulation of Sediment-associated 
Cor. taminants with Freshwater Invertebrates. EPA 600/R-99/064. 

USEPA. 1997. Ecological Risk Assessment Guidance for Superfund: Process for Designing and 
Conducting Ecological Risk Assessment. EPA/540-R-97-006. 

|̂, ^ USEPA. 1998. Guidance for Ecological Risk Assessment. U.S. Environmental Protection 
Agency. EPA/630/R-95/002F 

USliPA. 2000a. Data Quality Objectives Process for Hazardous Waste Site Investigations. U.S. 
En\ ironmental Protection Agency, Office of Environmental Informafion. EPA QA/G-4HW. 

USIEPA. 2000b. Methods for Measuring Toxicity and Bioaccumulation of Sediment-associated 
Contaminants with Freshwater Invertebrates: Second Edition. U.S. Envirorunental Protection 
Agtincy, Office of Research and Development. EPA 600/R-99/064. 

US3PA. 2001. Planning for Ecological Risk Assessment: Developing Management Objectives. 
Extemal Review Draft. EPA/630/R-Ol/OOlA. 

US SPA. 2002. DR.4FT Contaminated Sediment Remediation Guidance for Hazardous Waste 
Sites. U.S. Environmental Protecfion Agency. OSWER 9355.0-85. 

Boienstein, M., H. Rothstein, and J. Cohen. 1997. SamplePower I.O. Chicago, SPSS Inc. 

Cohen, J. 1977. Statistical Power Analysis for the Behavioral Sciences. New York, Academic 
Press. 

Dallal, G., M. Pechnyo, and R. Marcantonio. 2000. Power Analysis, in SYSTAT 10: Statistics II. 
Chicago, SPSS Inc. 
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Krebs, C. 1999. Ecological Methodology, T'̂  ed. Menlo Park CA, Benjamin/Cummings. 

Magurran, A. 1988. Ecological Diversity and Its Measurement. Princeton NJ, Princeton U. 
Press. 

Potvin, C. and D. Roff. 1993. Distribution-Free And Robust Statistical Methods: Alternatives to 
Parametric Statistics. Ecology 76:1617-1629. 

Preston, F. 1962. The Canonical Distribution of Commonness and Rarit. Ecology 43:185-215 
and 410-32. 

NOTE; The following references refer to the human health risk assessment. 

Gilbert, R.O., 1987. Statistical Methods for Environmental Pollution Monitoring. Von Nostrand 
Reinhold, New York. 

USEPA, 1989. Risk Assessment Guidance for Superfimd, Volume I, Human Health Evaluation 
Manual. Part A. Interim Final, December 1989. EPA/540/1-89/002, (hereafter refened to as 
"RAGS, Part A".) 

USEPA, 1990. Technical Support Document for Lead. Prepared by Syracuse Research 
Corporation under Contract to the Environmental Criteria and Assessment Office, Cincinnati, 
Ohio. 

USEPA, 1991. Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation 
Manual, Part B, Development of Risk-based Preliminary' Remediation Goals. Interim Final. 
EPA/540/R-92/003. (RAGS, Part B). 

USEPA, 1992a. Supplemental Guidance to RAGS; Calculating the Concentration Term. Office 
ofSolid Waste and Emergency Response, Washington, D.C. OSWER Directive 9285.7-081. 

USEPA 1992b. X̂ ermaX Exposure Assessment: Principles and Applications. Interim Report. 
Office of Research and Development, Washington, D.C. EPA/600/8-91/00IB. 

USEPA 1992c. Guidance on Risk Characterization for Risk Managers and Risk Assessors. 
Memorandum from F. Henty Habicht II, Deputy Administrator to Assistant Adminisfrators. 
Regional Administrators. Febmaty 26, 1992. 

USEPA, 1994. Guidance on Residential Lead-based Paint, Lead Contaminated Dust, Lead 
Contaminated Sod. Washington, D.C. July 14, 1994. 

USEPA, 1996. Sod Screening Guidance. Office ofSolid Waste and Emergency Response. 
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USEPA, 1997a. Health Effects Assessment Summary Tables (HEAST), FY 1997 Update. July 
1997. NTISPB97-921199. 

USEPA, 1997b. Exposure Factors Handbook. Nafional Center for Environmental Assessment. 
August 1997. 

USEPA, 2002. Region 9 Preliminary Remediation Goals (PRGs). USEPA, Region 9. 

Davidson, A.C, and D.V. Hinkley. 1997. Bootstrap Methods and their Application. Cambridge 
Series in Statistical and Probabilistic Mathematics. Cambridge University Press, Cambridge, UK. 

Efron, B. and G. Gong. 1983. A Leisurely Look At The Bootstrap, The Jackknife, And Cross-
Va.'idation, Am. Statistician. 37:36-48 

EPA. 1992a. Supplemental Guidance to RAGS: Calculating the Concentration Term. 
Publication 9285.7-081, May. 

EPA. 1992b. Guidance for Data Usability in Risk Assessment (Part A). Final. OERR 9285.7-
09A. April, 1992. 

EPA. 1997. The Lognormal Distribution in Environmental Applications. Publication 
EPA/600/R-97/006, December. 

Kelly, P. A. 1999. Ch'erview of Computer Intensive Statistical Inference Procedures. Educational 
Research - Measurement and Statistics, Florida State University, Febmaty 1999. 

Kilian, L. 1998. Pitfalls in Constructing Bootstrap Confidence Intervals for Asymptotically 
Pivotal Statistics. Econometrics. 4:1-34 
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RI/FS Workplan, Rev.02 - Ashland/NSP Lakefront Superfund Site 
TABLE 1 

RI/FS Sampling Program Summary 

V 

Sample Matrix 

Surface Soil 

Subsurface Soil 

Forensk:PAH'*> 

Groundwater 

Porewater 

Soil Vapor 

Indoor Air Vapor 

Surface Water 

Preliminary Sediment 

Sediment Triad Sampling 

Sediment Stability 
Sampling 

Supplemental Sediment 
Sampling 

Fish Tissue'*' 

Matrix 
Code 

SO 

SO 

SO 

SE 

GW 

GW 

GS 

AA 

WS 

SE 

SE 

SE 

SE 

TA 

Location 

Test Pits (21) 
KraherPaikO) 
UpperBlufr(8) 
Background (4) 

Near TW-11(8) 
Near Seep (12) 
Upper Bluff (38) 
Background (4) 

Test Pits 

Sediment Triad 

Piezometers, 
Monitoring Wells, & 
Artesian Wells Site 
Wide 

Passive Diffusion 
Bags 

Upper Bluff 

Indoor Air 

Background 

BERA (6) 
Reference (2) 

HHRA (6) 
Reference (2) 

Triad Stations (8) 

Triad Stations (8) 

Reference (4) 

Eroston Testing 

Age Dating 

Chequamegon Bay 

Chquamegon Bay 
Reference 

N u m b w o f 
Samples 

21 
3 
8 
4 

16 
24 
114 
12 

21 

12 

Total 
36 

Total 
166 

Total 
33 

67 

6 

12 

16 

6 
2 

Total 

3 

Total 
28 

24 

40 

20 
Total 
60 

5 

6 

14 

32 
32 

Tota 

64 

Round* of 

Sampling (') 

1 

1 

1 

4(3) 

1 

2 

2 

2 

1 

1 

1 

1 

1 

1 

F M d 
Dupl lcatM 

4 

17 

9 

7 

1 

2 

1 

3 

3 

7 

1 

1 

2 

7 

Eqpt. 
Blanks 

2 

9 

5 

-

-

-

-

-

2 

4 

1 

1 

1 

4 

MS/ 
MSD 

2 

9 

5 

4 

1 

-

2 

2 

4 

1 

1 

2 

4 

F M d Para-
meters 

VOCs 

VOCs 

VOCs 

Temperature 
pH 

Conductivity 
Diss. Oxygen 

-

~ 

-

Temperature 
pH 

Conductivity 
Diss. Oxygen 

-

-

— 

-

-

-

Field 
Instrument 

Used 

-

" PID 

1. 
If 

1 PID 

Water Quality 
? Meter 

-

-

Water Quality 
Meter 

~ 

-

-

-

-

-

Laboratory Parameter: 

VOCs 
SVOCs 
Cyanide 

Chromium (+6) 
All other metals 

VOCs 
SVOCs 
Cyanide 

Chromium (+6) 
All other metals 

PAH 

TOC 
Soot 

Petrology 
HR Fingerprint 
Alkylated PAH 

Biomarker Fingerprint 
VOCs 

SVOCs 
Cyanide 

Chromium (+6) 
Total Metals 

Diss. Metals '*" 

VOCs 

VOCs 

VOCs 

VOCs 
PAH 
TOC 

PAH 
VOCs 

SVOCs 
Metals 

Grain Size 
TOC 

Erosion Testing 
Radiometric Age Dating 

Grain Size 
PAH 
VOC 

SVOC 
Metals 

Grain Size 
TOG 

SIM PAH 

% Lipids 

Laboratory 
Analytical Method 

EPA 8260 
EPA 8270C 
EPA 335.4 
EPA7196A 

EPA6010B/7471A 
EPA 8260 

EPA 8270C 
EPA 335.4 
EPA7196A 

EPA6010B/7471A 

EPA 8270 

EPA 9060 
Lab specific 
Lab specific 
EPA 8015 

EPA 8270C 
EPA 8270 
EPA 8260 

EPA 8270C 
EPA 335.4 
EPA7196A 

EPA6010B/7471A 

EPA6010B/7471A 

EPA 8260 

TO-15 

TO-15 

EPA 8260 
EPA 8270 
EPA 9060 

EPA 8270 
EPA 8260 

EPA 8270C 
EPA 6010B/7471A 

ASTM D422 
EPA 9060 

Lab specific 
Lab specific 
ASTM D422 
EPA 8270 
EPA 8260 

EPA 8270C 
EPA 601 OB/7471 A 

ASTM D422 
EPA 9060 

EPA 8270C 

Sample 
Preservation 

MeOH, 4° C 
4° C 
4° C 
4° C 
4° C 

MeOH, 4 C 
4° C 
4° C 
4° G 
4° C 

4° C 
4° C 
4° C 
none 
4° C 
4° C 
4° C 

HCI, 4° C 
4° C 

NaOH, 4° C 
4°C 

HN03, 4° C 

HN03, 4° C 

HCI, 4° C 

None 

None 

HCI, 4° C 
4° C 
4" C 

4° C 
HCI, 4° C 

4° C 
4<'C 
none 
4''C 

4° C 
MeOH, 4 C 

4° C 
4° C 
none 
4° C 

Sample Container 

2 - 60-ml Amber glass 
60-ml Amber glass 

60-ml plastic iar 
fi(l-ml plastic iar 
60-ml plastic iar 

2 - 60-ml amber glass 
60-ml amber glass 

60-ml plastic jar 
60-ml plastic jar 
60-ml plastic iar 

4 oz. glass jar 
4-oz. glass jar 
4-oz. glass jar 
4-oz. glass jar 
4-oz. glass jar 
4-oz. glass jar 
4-oz. glass jar 
3 - 40 ml Vials 

2 - 1 L amber jars 
1 - 250 ml plastic jar 
1 - 250 ml plastic jar 
1 - 250 ml plastic jar 

1 -250 ml plastic jar 

3 - 40 ml Vials 

6L Passivated SUMMA 
Canister 

6L Passivated SUMMA 
Canister 

3 - 40 ml Vials 
2 - 1 L amber jars 

1 -250 ml plastic jar 

60-ml Amber glass 
2 - 60-ml amber glass 

60-ml amber glass 
60-ml plastic jar 

60-ml plastic jar 

60-ml glass jar 
2 - 60-ml amber glass 

60-ml amber glass 
60-ml plastic jar 

60-ml amber glass 

Sample Holding 
Time 

14 Days 
14 Days 
14 Days 
24 Hours 
6 Months 
14 Days 
14 Days 
14 Days 
24 Hours 
6 Months 

14 Days 
14 Days 
14 Days 

None 
14 Days 
14 Days 
14 Days 
14 Days 
7 Days 
14 Days 
24 Hours 
6 Months 
6 Months 

14 Days 

30 Days 

30 Days 

14 Days 
14 Days 
14 Days 

14 days 
14 Days 
14 Days 

6 Months 

14 Days 

14 Days 
14 Days 
14 Days 

6 Months 

14 Days 

^ The number of samples reflects the number of samples per round of sampling where applnable 

^ Forensk; PAH analysis to be performed by Woods Hole Group Analytical Laboratories. 

^ Includes collection of groundwater samples in June 2004, September 2004, December 2004, and March 2005 

* Dissolved metals are field filtered 
^ Fish tissue samples will include collected from two areas, Chequamegon Bay Inlet and a reference area. At each area, 16 samples of two target species will be collected. Target species include; Walleye, Northem Pike, Yellow perch, 

Smallmouth bass. Lake trout, or Round Whitefish. Of the 16 samples, eight will be submitted as whole fish and the remaining eight will be submitted as filleted samples. 



Table 2 
RI / FS Work Plan 

Ashland / NSP Lakefront Superfund Site - Ashland, Wisconsin 
Analyte List for Soil, Sediment, and Groundwater Samples 

Analyte 
VOCs 

Benzene 
sec-Butylbenzene 
Ethylbenzene 
Styrene 
Toluene 
1,2,3-Trimethylbenzene 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Total Xylenes 

Analyte 
SVOCs 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo (e) Pyrene 
Benzo(b)Fluoranthene 
Benzo (k) Fluoranthene 
Benzo(g,h,i)Perylene 
Chrysene 
Dibenzo(a,h)Anthracene 
Fluoranthene 
Fluorene 
lndeno(l,2, 3-cd)Pyrene 
1-Methyl Naphthalene 
2-Methyl Naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Dibenzofuran 
Phenol 
2-Methyl Phenol 
3-Methyl Phenol 
4-Methyl Phenol 

Analyte 
Inorganics 

Arsenic 
Aluminum 
Antimony 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium (+3) 
Chromium (+6) 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 



Table 3 
RI / FS Work Plan 

Ashland / NSP Lakefront Superfund Site - Ashland, Wisconsin 
Analyte List for T015 Air Samples 

VOCs 
1,1,1 -Trichloroethane 
1,1,2,2-Tetrachloroethane 
1 1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1 2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1 3-Dichlorobenzene 
1 4-Dichlorobenzene 
Benzene 
Benzyl chloride 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
ci s-1,2-Dichloroethene 
Cl s-1,3-Dichloropropene 
D ichlorodifluoromethane 
Ethylbenzene 
H exachlorobutadiene 
n -Xylene 
o-Xylene 
p Xylene 
NLethylene chloride 
Styrene 
T etrachloroethene 
Toluene 
trans-1,3-Dichloropropene 
Trichloroethene 
T richlorofluoromethane 
V inyl chloride 



Table 4 
RI / FS Work Plan 

Ashland / NSP Lakefront Superfund Site - Ashland, Wisconsin 
Data Quality Objectives for Sediment Chemistry 

(adapted with modification from SEH 2001) 

SEDIMENT CHEMISTRY LINE OF EVIDENCE 

STI.Pl : State the Problem 
To iissess the current level of ecological risk from contaminated sediment at the Site), and determine if the concentrations of COPCs in the 
surlice substrates: I) are above reference site concentrafions, 2) pose an unacceptable risk; that is, COPC concentrations are greater than 
toxi;ological thresholds based on a) published SQG's b) established in site specific bioassay studies c) bioaccumulation SQGs established 
in Site food chain models, d) literature values that associate COPC concentrations with effects to fish health related extemal or 
hist )pathological effects, and/or e) are above levels related to impairments to the benthic community established in site-specific studies. 
STIP 2: identify the Decision 
1. Are COPC concentrations in surface substrates (sand and wood material) at the Site elevated above reference site concentrations? 
2. Are COPC concentrations in surface substrates at the Site elevated atx)ve published thresholds including CBSQGs, ESGs, and/or 

other appropriate SOGs derived from the bioassay measurement endpoint. 
3. If metal concentrations are elevated above ecological thresholds, are the metals potentially bioavailable as measured by SEM/AVS 

ratios? 
4. What is the vertical extent of unacceptable COPC concentrations (considering the full depth ofthe bioactive zone, diffusion, 

advection, bioturbation/biodifiission, and disturbances from human and natural faclors (wind, wave and currents?) 
5. What are the locations of surface and subsurface substrates with unacceptable COPC concentrations? 
6. Can surface substrate data be used to establish exposure-response relationships and develop protective concentration levels for surface 

subsurface substrates? 
STi; 
1. 

2. 
3. 
4. 

P 3: Identify Inputs to the Decision 
COPC concentrations (measured using appropriate methods to achieve necessary detection limits), grain-size distribution, and TOC 
in surface and subsurface substrate samples. 
Analytical results for expanded list of PAHs for use in calculating ESGs. 
Compile previous surface and substrate chemistry data for the Site and reference stations. 
SQGs for the COPCs including CBSOG and ERGs, as well as, COPC concentrations from site-specific bioassays associated with 
unacceptable levels of effects; Bioaccumulation SQGs; literature on COPC concentrations related to demersal fish health, and/or 
COPC concentrations related to unaccept able changes in benthic community metrics based on site-specific studies. 
Station location and water depth to substrates 
Substrate samples will be co-located for chemistry, toxicity, and benthic community measurements. 
Satisfactory data quality ofthe analytical results based on established QA/QC in Sampling and Analysis Plan. 
Substrate sampling methods met designs as to penetration depths and representational intended substrate type at the location. 

STi: 
1. 

2. 
3. 

P 4: Define the Study Boundaries 
Step 2 questions 1, 2, 4, 5, and 6 will be based on surface substrate samples defined as the top 6 inches of substrate. Surface 
substrate from each sample station may be represented by a localized composite sample if necessary to allow collection of sufficient 
surface substrate volume to support all required evaluations. 
Bioassay and chemical samples will be taken from the same composite substrate sample. 
Step 2 questions 4 and 5 will be based on subsurface samples collected from previous studies which met QA/QC requirements. 

STI'.P 5: Develop a Decision Rule 
1. Sediment COPC concentrations at Site sand locations that are greater than the range of natural variability at ambient sand locations 

and exceed applicable SQGs, would indicate the potential for unacceptable ecological risks. 
2. Sediment COPC concentrations at Site wood chip locations that are greater than the range of natural variability at ambient wood chip 

locations and exceed applicable SQGs, would indicate potential unacceptable ecological risks. 
3. Surface substrate concentrations and COPCs in the subsurface that may reach the bioactive zone are greater than applicable SOGs 

would indicate potential unacceptable risks. 
STI^P 6: Evaluate Decision Errors 
1. Inadequate coverage of any portion of the Site could result in missing an area with elevated COPC concentrations at the surface or 

at depth (false negative). This potential error should be addressed in the sampling design. 
2. Uncertainly is associated with focusing on specific coal tar components that have standard analytical methods and toxicity databases 

while coal tars can contain a mixture of a large number of organic compounds that can contribute to the toxicity. 
S T I : P 7: Optimize the Design for Obtaining Data 
Thi sampling design will be prepared as part ofthe work plan and will address optimizing the sample design. 

N M ^ 



Table 5 
RI / FS Work Plan 

Ashland / NSP Lakefront Superfund Site - Ashland, Wisconsin 
Data Quality Objectives for Benthic Community Analysis 

(adapted with modification from SEH 2001) 

BENTHIC COMMUNITY LINE OF EVIDENCE 
S T I : P 1: Slate the Problem 
To issess the current level of ecological risk at the Site, and determine if COPCs in the surface substrates are impacting the benthic 
community al the Site. 
ST1:P 2: Identify the Decision 
1. Is the benihic community structure at the Site different from the reference areas? 
2. Can any observed differences in tjenthic structure be correlated with COPC concentrations in surface substrates? 
3. ' Vhat Site locations exhibit impaired benthic community structure? 
STKP 3: Identify inputs to the Decision 
1. Identification to the lowest possible taxonomic unit and quantification ofthe number of individuals of benthic 

macroinvertebrates found in grab samples in the top 6 inches of substrate from comparable locations at the Site and the 
reference area. 

2. COPC concentrations (measured using appropriate methods to achieve necessary detection limits), grain-size distribution, and 
TOC in the lop 6 inches in Site and reference substrate samples. 

3. Community metrics to define diversity and abundance of benthic community structure, including taxa richness, Shannon Weiner 
Diversity Index, community health biotic index, chiromid/oligochate ratio, total abundance, oligochaete abundance, chironomid 
abundance, mollusk abundance, and sensitive species abundance. 

STr.P4: Define the Study Boundaries 
Step 2 questions will require data from reference substrate sites. Reference sites will include sand and wood substrate locations, and 
sim lar grain-size and TOC characteristics as Site substrates and will not be affected by known point sources of contamination. 
STLP 5: Develop a Decision Rule 
1. Statistical comparisons will be made between the community metrics derived from the Site and reference locations to evaluate if 

the differences in metrics are statistically significant (p<0.05) and if the degree of differences (>20%) indicates potentially 
unacceptable risks. 

2. Correlations between community metrics and COPC concentrations will also be evaluated. 
STLP6: Evaluate Decision Errors 
I. Use of benthic community metrics could over- or underestimate impacts. In general, if risk is overestimated (false positive), a 

possible consequence is unnecessary remedial work that itself could be biologically detrimental. If risk is underestimated (false 
negative), a possible consequence is to fail to conclude that remedial action is required and biological systems could continue to 
be detrimentally impacted. 
Heterogeneity in the benthic community samples or low populations at the Site or reference areas may complicate interpretation. 

STI'.P 7: Optimize the Design for Obtaining Data 
The sampling design will be prepared as part ofthe work plan and will address optimizing the sample design. 



Table 6 
RI / FS Work Plan 

Ashland / NSP Lakefront Superfund Site - Ashland, Wisconsin 
Data Quality Objectives for 28 day Hyalella azteca (Amphipod) Bioassay 

(adapted with modification from SEH 2001) 

MIDGE Chironomus tentans TOXICITY BIOASSAY LINE OF EVIDENCE 
S T ) : P 1: state the Problem 
To issess the current level of ecological risk at the Site, and determine if the concentrations of COPCs in the surface substrates result 
in an unacceptable risk; that is, toxicity results indicate greater toxicity at the Site compared to ambient conditions. 
STICPZ: Identify the Decision 
1. Are surface subsfrate samples from the Site toxic to benthic invertebrates? 
2. 'Vhat is the extent and magnitude of unacceptable risk associated with Hyalella azteca bioassay line of evidence, and can 

ciusality be associated with COPCs and observed toxicity? 

• What are the locations exhibiting toxicity? 

» Are confounding factors contributing to any observed toxicity? 

» Is observed toxicity due to COPCs? 

» Does UV exposure enhance the toxicity of COPCs to ampipods? 
STICP 3: Identify Inputs to the Decision 
1. Amphipod survival and growth after 28-day exposure to Site substrate with and without UV enhancement 
2. -Vmphipod survival after 28-day exposure to control sediment (>80% survival in control is required to validate lest) 
3. . Acceptable dose-response of//va/e//a oz/eca to reference toxicants 
4. Grain-size distribution and TOC content of test sediment 
5. Measurement of overlying water quality during test duration: alkalinity, conductivity, hardness, ammonia, pH, temperature and 

dissolved oxygen. 
6. Measurement of pore waier ammonia concentrations to determine if ammonia levels need to be reduced prior to test initiation. 
7. Appropriate test organism acclimation 
8. Sufficient time for test sediments to reach dynamic equilibrium. 
9. I>ediment COPC concentrations (measured using appropriate methods lo achieve necessary detection limits), grain-size 

distribution, and TOC in sediment from collocated samples. 
10. Satisfactory data quality ofthe analytical results based on established QA/QC in Sampling and Analysis Plan. 
STI'̂ P 4: Define the Study Boundaries 
Step 2 questions I and 2 will be based on the results of exposure of Ihe amphipod, Hyalella azteca, to surface substrates defined as 
the lop 6 inches of substrate. Surface substrate from each sample station may be represented by a localized composite sample, if 
nee ;ssary, to allow collection of sufficient sediment volume to support all required evaluations. 
STICP 5: Develop a Decision Rule 
1. Amphipod survival and growth in Site substrate samples will be compared with the ambient results. 
2. The test design will include exposures to Site sand samples. Site wood chip samples, ambient sand samples, ambient wood chip 

samples, as well as exposure to UV and non-UV conditions. 
3. If control survival is >80%, and the difference between Site survival or growth and ambient survival or growth is >20% 

(statistically significant difference at p < 0.05) indicates unacceptable risks. 
4. If control survival is <80% then the bioassay test will not have met minimum quality control standards and the results will not be 

considered usable for assessing impacts lo benthic invertebrates. 
5. If water chemistry measurements, grain size distribution in the sample, ammonia levels in the pore and overlying water, and 

acclimation rates ofthe test organism are within acceptable limits, then any observed toxicity will not be attributed to 
confounding factors 

STI'̂ P 6: Evaluate Decision Errors 
1. Data from the amphipod bioassays could over- or under estimate amphipod toxicity when laboratory results are extrapolated to 

field populations of the same genus or other species of equal sensitivity and habitats as Hyalella azteca is acting as a surrogate 
for macrobenthic organism. 

2. In general, if toxicological risk is overestimated (false positive), a possible consequence is unnecessary remedial work that 
itself could be biologically detrimental. If toxicological risk is underestimated (false negative), a possible consequence is to fail 
lo conclude that remedial action is required and biological systems could continue to be detrimentally impacted. 

ST r̂ P 7: Optimize the Design for Obtaining Data 
Th( sampling design will be prepared as part ofthe work plan and will address optimizing the sample design. 



Table 7 
RI / FS Work Plan 

Ashland / NSP Lakefront Superfund Site - Ashland, Wisconsin 
Data Quality Objectives for Fish (Fathead Minnow) Early-Life Bioassay 

(adapted with modification from SEH 2001) 

FISH EARLY LIFE BIOASSAY LINE OF EVIDENCE 

STI'.P 2: Identify the Decision 
1. Are COPCs concentrations in surface substrates from the Site causing impacts to early life stages of fish? 
2. What is the extent and magnitude of unacceptable risk associated with fish bioassay line of evidence, and can causality be 

associated with COPCs and observed impacts? 
3. What are the locations exhibiting impacts to early life stages offish? 
4. Are confounding factors contributing to any observed impacts? 

u . Are observed impacts due lo COPCs? 
S T r P 3 : Identify Inputs to the Decision 
1. Survival and growth of larval fish after exposure to Site and reference sediment with and without UV exposure. 
2. Survival of larval fish afler exposure to control sediment (>80% survival in control is required to validate lest) 
3. Grain-size distribution of test sediment. 
4. Appropriate test organism acclimation. 
5. Sufficient time to allow lest sediments to reach dynamic equilibrium. 
6. Overlying water quality conditions during testing period: dissolved oxygen, pH, and temperature measured at beginning and end 

of test in all containers. 
7. Measurement of water ammonia concentrations during the test. 

0 . COPC concentrations (measured using appropriate methods to achieve necessary detection limits. 
STI!P4: Define the Study Boundaries 
1. Step 2, Questions I, and 2 will be based on the results of exposure of test organism to surface substrates defined as on the top 6 

inches of sediment. 
2. Surface substrate from each sample station may be represented by a localized composite sample if necessary to allow collection 

of sufficient sediment volume to support all required evaluations. 
3. Questions I and 2 will be based on the results of exposure of test organism to surface sediment defined as on the top 6 inches of 
4. sediment. 
5. Surface sediment from each sample station may be represented by a localized composite sample if necessary to allow collection 

of sufficient sediment volume to suppwrt all required evaluations. 
STLP 5: Develop a Decision Rule 
1. Fish growth and survival in site substrates will be compared with the reference station results. 
2. The test design will include exposures to Site sand samples, Site wood chip samples, reference sand samples, and reference 

wood chip samples, as well as exposure to UV and non- UV conditions. 
3. If control survival is >80%, and the difference behveen Site exposed fish reproductive/developmental metrics and ambient 

results is >20% (statistically significant difference at p<0.05) indicates unacceptable risks. 
4. If control survival is <80% then the bioassay test will not have met minimum quality control standards and the results will not be 

considered usable for assessing impacts to benthic invertebrates. 
5. If interstitial water chemistry, grain size distribution, ammonia sensitivity, and acclimation rates are within acceptable limits, 

then any observed toxicity will not be attributed to confounding factors. 
S T I : P 6 : Evaluate Decision Errors 
Dali from the bioassays test could over- or underestimate reproductive/developmental impacts. In general, if risk is overestimated 
(fal; e positive), a possible consequence is unnecessary remedial work that itself could be biologically detrimental. If risk is 
und ;restimated (false negative), a possible consequence is to fail to conclude that remedial action is required and biological systems 
cou d continue to be detrimentally impacted. 
STl'.P 7: Optimize the Design for Obtaining Data 
The sampling design will be prepared as part ofthe work plan and will address the specifics of this bioassay test including species, 
exp )sure, and reproductive/developmental metrics and optimizing the design. 
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Table 8 
RI / FS Work Plan 

Ashland / NSP Lakefront Superfund Site - Ashland, Wisconsin 
Data Quality Objectives for Fish Tissue Body Burden 

(adapted with modification from SEH 2001) 

FOOD WEB MODEL LINE OF EVIDENCE 
STI.PI: State the Problem 
To ; issess the current level of ecological risk at the Site and determine if the uptake of COPCs in fish resulting in an unacceptable risk 
to {. sh health and/or survival or indirectly to upper trophic level predators. 
STI'.P 2: Identify the Decision 
Dois bioaccumulation of COPCs from surface substrates by fish pose an unacceptable risk to fish themselves or indirectly to upper 
trophic level receptors? 
STI^P 3: Identify Inputs to the Decision 
I. COPC concentrations in field-collected fish from Site locations and reference locations. 
2. COPC specific TRVs for fish critical body residues 
STDP 4: Define the Study Boundaries 
1. Chemical analysis of whole body fish tissue concentrations of forage fish may be represented by a composite sample of fish to 

ensure sufficient mass is collected lo support required analytical analysis. 
2. Fish species lo be analyzed will be limited lo those that are closely associated with sediments, and use the nearshore areas of 

Lake Superior. 
STI'.P 5: Develop a Decision Rule 
COJ'C concentrations in field-collected fish tissue will be used to compare to published values for critical body residue TRVs of 
COI'Csinfish. 
S T I : P 6: Evaluate Decision Errors 
In g^eral, if risk is overestimated (false positive), a potential consequence is unnecessary remedial work that itself could be 
biobgically detrimental. If risks are underestimated (false negative), a possible consequence is to fail to conclude that remedial 
act! >n is required and biological systems could continue to be detrimentally impacted. Field-collected fish tissues will be analyzed to 
help reduce uncertainty. 
STllP 7: Optimize the Design for Obtaining Data 
The sampling design will be prepared as part ofthe work plan and will address optimizing the sample design. 
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Table 9 
RI / FS Work Plan 

Ashland / NSP Lakefront Superfund Site - Ashland, Wisconsin 
Data Quality Objectives for Surface Water Chemistry 

(adapted with modification from SEH 2001) 

Surface Water Chemistry Line Of Evidence 

%#^ 

STI P I: State the Problem 
To 1 ssess the current level of ecological risk at Ihe Site, and determine if the concentrations of COPCs in the surface water: I) are 
abo 'e referenced site concentrations, and 2) pose an unacceptable risk: that is, COPC concentrations are greater than water quality 
criti ria/benchmarks for the protection of wildlife and fish and other aquatic organisms, and if necessary literature values that associate 
COl'C concentrations with effects. 
.STEP 2: Identify the Decision 
1. Are COPC concentrations in the dissolved fraction of surface water at the Site elevated above reference site concentrations? 
2. Are COPC concentrations in the dissolved fraction of surface water at the Site elevated above ambient water quality 

criteria/benchmarks for the protection of wildlife and fish and other aquatic organisms or, if necessary, literature values that 
associate COPC concentrations with effects? 

3. Where are the locations of surface water with unacceptable COPC concentrations? 
4. Do surface water COPC concentrations increase with disturbance of surface substrates or coal tar NAPLs? Are these COPC 

concentrations associated with unacceptable risk? 
STi:P3: Identify Inputs to the Decision 
1. COPC concentrations in the dissolved fraction of surface water (measured using appropriate methods to achieve necessary 

detection limits) during calm and rough water conditions. 
2. Applicable water quality data. 
3. Station location and water sample depth and depth to surface substrates 
4. Satisfactory data quality ofthe analytical results based ori established QA/QC in Sampling and Analysis Plan. 
STEP 4: Define the Study Boundaries 
Step 2 questions will be based on surface water samples collected within 12 inches from Ihe sand and wood chip surface 
Sub Urates at both Ihe Site and reference sample locations during calm and rough water conditions. 
.STI.'PS: Develop a Decision Rule 
1. Surface water COPC concentrations at Site locations are greater than the range of natural variability at reference locations and 

exceed applicable ambient water quality criteria/benchmarks would indicate a potential for unacceptable ecological risks. 
2. Surface water COPC concentrations at Site locations following surface substrate disturbance exceed applicable ambient 

waterquality crileria/'bcnchmarks would indicate a potential for unacceptable ecological risks. 
STI'.P 6: Evaluate Decision Errors 
1. Inadequate coverage of any portion ofthe Site could result in missing an area with elevated COPC concentrations in the surface 

water (false negative). This potential error should be addressed in the sampling design. 
2. Uncertainty is associated with measurement error and comparison of surface water chemistry data with ambient water quality 

criteria/benchmarks developed for the protection of wildlife and fish and other aquatic organisms. 
STI'.P 7: Optimize the Design for Obtaining Data 
The sampling design will be prepared as part ofthe work plan and will address optimizing the sample design. 
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Table 10 
RI / FS Work Plan 

Ashland / NSP Lakefront Superfund Site - Ashland, Wisconsin 
Data Quality Objectives for Food Web Model to Upper Trophic Level Organisms 

(adapted with modification from SEH 2001) 

STi ;Pl : state Ihe Problem 
To ; ssess the current level of ecological risk the Site, and determine if the concentrations of COPCs in the surface substrates result in 
an unacceptable risk from contaminants bioaccumulating through the food web and adversely effecting the health of piscivorous 
mar imals piscivorous birds. 
S T 1 : P 2 : Identify the Decision 
2. I )o COPCs in surface substrates pose an unacceptable risk to upper trophic level receptors? 
$ T I : P 3 : Identify Inputs to the Decision 
1. COPC concentrations in fish tissue from Site locations and reference locations. 
2. Estimates of COPC concentrations in other aquatic organisms preyed upon by wildlife. 
3. Food chain exposure parameters, including Site use faclors for representative receptors. 
4. COPC specific TRVs for representative receptors. 
STEP 4: Define the Study Boundaries 
1. Chemical analysis of the whole body fish tissue concentrations of forage fish may be represented by a composite sample of fish 

to ensure sufficient mass is collected to support required analytical analysis. 
2. Fish species to be analyzed will be limited to those that are within the prey size class for piscivorous birds and mammals, are 

closely associated with sediments, and use the nearshore areas of Lake Superior. 
STI IPS: Develop a Decision Rule 
COl'C concentrations in field-collected fish tissue and caged mussel tissue will be used to evaluate whether consumption offish poses 
a pttential risk lo piscivorous birds and mammals. If HQs calculated using a food chain model exceed threshold values, then potential 
RisI to piscivorous birds will be inferred. 
STEP 6: Evaluate Decision Errors 
In general, if bioaccumulation and risk from consumption of contaminated prey is overestimated (false positive), a potential 
coni.equence is unnecessary remedial work that itself could be biologically detrimental. If bioaccumulation and food-chain risks are 
Uncerestimated (false negative), a possible consequence is to fail to conclude that remedial action is required and biological systems 
Continue to be detrimentally impacted. Field-collected fish tissues will be analyzed to help reduce uncertainty in estimates 
of food-chain risk. 
STEP 7: Optimize the Design for Obtaining Data 
The sampling design will be prepared as part ofthe work plan and will address optimizing the sample design. 
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Pathway evaluated and found to be incomplete, no further evaluation 
recommended. 

Operational activities occur in limited areas. 

Maintenance activities include grass mowing or utility repairing. Potential construction exposures may include workers encounter impacted materials in the backfilled ravine or at the Kreher Park. 

Representative of young children (0-6 year of age), older children and adolescents (7-18 years of age) and adults. 

Representative of both recreational and subsistence adult fishers. The results of previous investigations by the WDNR indicate fish tissue do not contain levels of Site-related chemicals that aie 
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Contaminant Distribution Maps for 
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ill 

OO 

o 

IC 
in o 

1/1 

< 

y 

3100 N. 

3000 N. 

2900 N. 

2800 N, 

2700 N. 

2600 N. 

2500 N. 

2400 N. 

2300 N. 

2200 N 

2100 N. 

2000 N 

1900 N. 

1800 N. 

320 

S C A L E : 1 " = 1 6 0 ' 

LEGEND 

• 1 0 SEDIMENT SAMPLING LOCATION 

SVOC JSOCONCENTTiATION CONTOUR ( M G A G ) 

(1.1) SVOC CONCENTRATION (MG/KG) 
SAMPLE ANALYZED BY TEST AMERICA 

(1.1)* SVOC CONCENTRATION (MG/KG) 
SAMPLE ANALYZED BY META ENVIRONMENTAL 

I l l i l l l RAILROAD TRACKS 
— 6 0 5 ^ TOPOGRAPHIC CONTOUR (5 ' INTERVAL) 

CULVERT 
PINE TREE 

^ 
0 TT'EE 

OOOOOO SHRUB / HEDGE 
• ' • • V . - . . MARSH 

NOTE: 
BASE MAP ON KREHER PARK FROM SEH DRAFT 
FEASIBIUTY STUDY. DATED FEBRUARY 1996. 
SVOC UNITS ARE REPORTED IN MG/KG DRY WEIGHT 

AREA OF TOTAL SVOCs > 300 M G A G = 5.51 ACRES 
AREA OF TOTAL SVOCs > 1000 M G ^ G = 2.50 ACRES 

PROJECT: 
NSP/ASHLAND-LAKEFRONT SITE 

ASHLAND. WISCONSIN 

rniE: FIGURE 3A 
TOTAL SVOCs AT 0 -2 FT. INTERVAL 

CHEQUAMEGON BAY 

DRAWN BY: BRN 
CHECKED BY: DPT 

i APPROVED BY; DPT 

SCALE; r-16ff PROJ. NO. 05644-096 

DATE: 02.MAY.01 SHEET 3 OF 19 

Dames & Moore 

5290 ElERmCE DDKE, SUIE J 
UWBON, MSDONSM 53718 
<«oa)i 



o 

o 

5 
o ^ 
oo 
o> 
o 
It-
• < ^ 
to 

^ 
CO 

a 

< 
Oi 

3100 N, 

3000 N. 

2900 N. 

2800 N. 

2700 N. 

2600 N, 

2500 N. 

2400 N 

2300 N. 

2200 N. 

2100 N. 

2000 N. 

1900 N, 

1800 N 

160 320 

SCALE: r = 160' 

LESENll 

1 0 SEDIMENT SAMPLING LOCATION 

SVOC ISOCONCENTRATION CONTOUR (MG/KG) 

(1.1) SVOC CONCENTRATION (MG/KG) 
SAMPLE ANALYZED BY TEST AMERICA 

(1.1)* SVOC CONCENTHATION (MG/KG) 
SAMPLE ANALYZED BY META ENVIRONMENTAL 

++f - f - H - RAILROAD TRACKS 
— 6 0 5 ^ TOPOGRAPHIC CONTOUR (5 ' INTERVAL) 

3 — c CULVERT 

^ PINE TREE 

0 TREE 
OOOOOO SHRUB / HEDGE 

• ^ . • • W . . MARSH 

NOTE 
BASE MAP ON KREHER PARK FROM SEH DRAFT 
FEASIBIUTY STUDY, DATED FEBRUARY 1996. 
SVOC UNITS ARE REPORTED IN MG/KG DRY WEIGHT 

AREA OF TOTAL SVOCs > 300 MG/KG = 3.10 ACRES 
AREA OF TOTAL SVOCs > 1000 MG/KG = 1.30 ACRES 

PROJECT: 
NSP/ASHLAND-LAKEFRONT SITE 

ASHLAND. WISCONSIN 

TITLE; F IGURE 3 B 
TOTAL SVOCs AT 2 - 4 FT. INTERVAL 

CHEQUAMEGON BAY 

DRAWN BY: BRN 
CHECKED BY; DPT 

APPROVED BY; DPT 

SCALE: I ' - I S f f 

DATE; 02.MAY.01 

PROJ. NO. 05644-09B 

SHEET 4 OF 19 

Damss & Moore 

5 2 9 0 E 1 B V M C E DRIVE, SUTIE J 
IHDBON, WBCONSW 5371S 

(goa) 244-5«5e 



O 

i I 

3100 N. 

3000 N. 

2900 N. 

2800 N. 

2700 N 

2600 N 

2500 N. 

2400 N. 

2300 N. 

2200 N. 

2100 N. 

2000 N. 

1900 M, 

1800 N. 

160 320 

S C A L E : 1 " = 1 6 0 ' 

LEGEND 

> 1 0 SEDIMENT SAMPUNG LOCATION 

SVOC ISOCONCENTRATION CONTOUR (MG/KG) 

(1.1) SVOC CONCENTRATION (MG/KG) 
SAMPLE ANALYZED BY TEST AMERICA 

(1.1)* SVOC CONCENTRATION (MG/KG) 
SAMPLE ANALYZED BY META ENVIRONMENTAL 

I l l i l l l RAILROAD TRACKS 
- 6 0 5 ^ TOPOGRAPHIC CONTOUR (5 ' INTERVAL) 
3 — c CULVERT 

> j ^ PINE TREE 

0 "TREE 
OOOOOO SHRUB / HEDGE 

NOTE: 
BASE MAP ON KREHER PARK FROM SEH DRAFT 
FEASIBIUTY STUDY. DATED FEBRUARY 1996. 
SVOC UNITS ARE REPORTED IN M G A G DRY WEIGHT 

AREA OF TOTAL SVOCs > 3 0 0 MG/KG = 1.16 ACRES 
AREA OF TOTAL SVOCs > 1000 MG/KG = 0.54 ACRES 

PROJECT: 
NSP/ASHLAND-LAKEFRONT SITE 

ASHLAND. WISCONSIN 

TTTIE; FIGURE 30 
TOTAL SVOCs AT 4 - 6 FT INTERVAL 

CHEQUAMEGON BAY 

DRAWN BY; BRN 
CHECKED BY: DPT 

APPROVED BY; DPT 

SCALE; I ' - i e C PROJ. NO. 05644-096 

DATE: 02.MAY.01 SHECT 5 OF 19 

D a m e s & M o o r e 

5250 ElEnWCE DRIVE, SUOE J 
MWBON, WBCONSM 637ia 
(aoa) 244 



o 
IO o 

• • I -

i n 

Q. (/) 

to 

y c o 

3100 N. 

3000 N. 

2900 N. 

2800 N, 

2700 N. 

2600 N. 

2500 N. 

2400 N 

2300 N. 

2200 N. 

2100 N. 

2000 N. 

1900 N. 

1800 N. 

160 320 

SCALE: 1" = 160' 

LEGENQ 

1 0 SEDIMENT SAMPUNG LOCATION 

SVOC ISOCONCENTRATION CONTOUR (MG/KG) 

(1.1) SVOC CONCENTRATION (MG/KG) 
SAMPLE ANALYZED BY TEST AMERICA 

( i . iy> SVOC CONCENTRATION (MG/KG) 
SAMPLE ANALYZED BY META ENVIRONMENTAL 

- I - RAILROAD TRACKS 
— 6 0 5 - ^ TOPOGRAPHIC CONTOUR (5 ' INTERVAL) 

3 — c CULVERT 
. ^ PINE TREE 

0 TREE 
OOOOOO SHRUB / HEDGE 

' " . ' ' . ' i ' . MARSH 

NOTE: 
BASE MAP ON KREHER PARK FROM SEH D R A F 
FEASIBIUTY STUDY, DATED FEBRUARY 1996. 
SVOC UNITS ARE REPORTED IN M G A G DRY WEIGHT 

AREA OF TOTAL SVOCs > 300 MG/KG = 0.43 ACRES 
AREA OF TOTAL SVOCs > 1000 M G ^ G = 0.05 ACRES 

PROJECT: 
NSP/ASHLAND-LAKEFRONT SITE 

ASHLAND. WISCONSIN 

TITLE; FIGURE 3D 
TOTAL SVOCs AT 6 - 8 FT INTERVAL 

CHEQUAMEGON BAY 

DRAWN BY; BRN 
CHECKED BY; DPT 

APPROVED BY: DPT 

SCALE: 1'-16tf PROJ. NO. 05644-096 

DATE: 02.MAY.01 SHEET 6 OF 19 

Dames & Moore 

5350 E lERnWE DRNC SUITE J 
lUDBON, WSCXINSM 5371S 
(tOa) 244-9556 



^ 

Qi 

O 

o m o 

in 

Q . 
CO 

d 
o o < 
Q, 

3100 N, 

3000 N. 

2900 N. 

2800 N. 

2700 N. 

2600 N. 

2500 N. 

2400 N. 

2300 N 

2200 N. 

2100 N. 

2000 N, 

1900 N, 

1800 N. 

160 3 2 0 

SCALE: 1 " = 160 ' 

LEGEND 

10 

(1.1) 

(1.1)* 

SEDIMENT SAMPUNG LOCATION 

SVOC ISOCONCENTRATION CONTOUR ( M G A G ) 

SVOC CONCENTRATION (MG/KG) 
SAMPLE ANALYZED BY TEST AMERICA 

SVOC CONCENTRATION (MG/KG) 
SAMPLE ANALYZED BY META ENVIRONMENTAL 

RAILROAD TRACKS 
— 6 0 5 - ^ TOPOGRAPHIC CONTOUR (5 ' INTERVAL) 

D—c CULVERT 
^ PINE TREE 

0 TREE 
OOOOOO SHRUB / HEDGE 

° ' : ° ' ' ° / \ MARSH 
e « « o o 

• a 

NOTE 
BASE MAP ON KREHER PARK FROM SEH DRAFT 
FEASIBIUTY STUDY. DATED FEBRUARY 1996. 
SVOC UNITS ARE REPORTED IN M G ^ G DRY WEIGHT 

AREA OF TOTAL SVOCs > 300 MG/KG = 0.17 ACRES 
AREA OF TOTAL SVOCs > 1000 MGAG = 0.05 ACRES 

PROJECT: 
N S P / A S H L A N D - L A K E F R O N T SITE 

ASHLAND. WISCONSIN 

TITLE: FIGURE 3E 
TOTAL SVOCs AT 8 - 1 0 FT INTERVAL 

CHEQUAMEGON BAY 

DRAWN BY; BRN 
CHECKED BY: DPT 

APPROVED BY; DPT 

SCALE: I '- ieff 
DATE: 02.MAY.01 

PROJ. NO. 05644-096 

SHEET 7 OF 19 

Dames & Moore 

5250 ETEnUCE DRIVE, SUIE J 
IMDBCN, WSCONSM 537IB 
(008) 244-5(55 



Appendix B 

Site Geograpliic Information System (CIS) 
Database Platform - Examples 



•4" 
s 

^ ^ • - % ^ i ^ ^ .,, M'̂ %1 '̂4^ 
- l i^f^i 

0 150 300 600 900 1,200 
I Feet 

FIGURE B-1 
1939 AERIAL PHOTOGRAPH 



0 150 300 600 900 1,200 
I Feet 

FIGURE B-2 
1963 AERIAL PHOTOGRAPH 



• H 

0 150 300 600 900 1,200 
I Feet 

FIGURE B-3 
1970 AERIAL PHOTOGRAPH 



m ^ ^ ^ t f 

0 150 300 600 900 1,200 
I Feet 

FIGURE B-4 
1998 AERIAL PHOTOGRAPH 



Legend 

Soils - tPAH (ppb) 

Total PAHs 

• ND 

o 1-250 

• 251-1000 

O 1001-56000 

• 56001-190000 

• >190000 

SW Benzene 

Result (ppb) 

A ND 

A 0.01-0.28 

A 0.29-0.88 

0 125 250 500 750 1,000 
I Feet 

FIGURE B-5 
SEDIMENT AND SURFACE WATER RESULTS 
(ALL SEDIMENT DEPTHS) 



N 

W 

A 

Legend 

Soil 0-2' Max - tPAH 

Total PAHs (ppb) 

o 0 

® 1 - 2000 

O 2001 -100000 

• 100001-200000 

• >20000 

0 125 250 500 750 1,000 
I Feet 

FIGURE B-6 
MAXIMUM TOTAL PAH 
CONCENTRATION, 0-2 FEET 



Legend 

Soil 0-2' Max - Naph 

Naphthalene (ppb) 

• ND 

o 1-250 

m 251 - 1000 

O 1001-56000 

• 56001 - 190000 

• >19000 

0 125 250 500 750 1,000 
I Feet 

FIGURE B-7 
MAXIMUM NAPHTHALENE 
CONCENTRATION, 0-2 FEET 



Legend 

SiteXS 
Cross Section Location 

• West East 

• North South 1 

North South 2 

0 100 200 400 600 800 
I Feet 

FIGURE B-8 
CROSS SECTION LOCATIONS 



w 

Legend 

Type 

^ ^ ^ Ground Surface 

XS Soil Results - NS1 

Naphthalene (ppb) 

• ND 

o 1-250 

• 251 - 1000 

O 1001-56000 

• 56001 - 190000 

• >190000 

o 
CN 

O 

S 
o 
•<t 

o 

s 

• 

o 

s 

( 

o 
1^ 

p ' 1 
i 

• 

o 

s 

ri 

M 
o 

a 

H 

o 

• ^ 

h 
• 

o 
<-3 

•AO 

po 

1)20 

Ii10 
o 

H 
^ " ; 

s 
Csl 

, 

CO "" 

wO ^ 
1 

180 

170 

160 

i50 

o 

i30 

120 

110 

iOO 

90 

80 

70 

60 

50 

40 

30 

§ 
^ 

m 

o 

65 

O 

M ^ r 

& 

8 
CD 

0 S 
•̂  

/ 
o 

4 
• 

o 
g o8 

r 1 
— -

^ 

• « ' • 

o 

W 

o 

o 
(N 

• 

A t 

s 
CN 

_ ^ 
_ 

gf-1 

o 
p 
?5 
CN 

o 

CM 

0 125 250 500 750 1,000 
I Feet 

FIGURE B-9 
CROSS SECTION 
NORTH-SOUTH TRANSECT 1 



N 

W 

^ ^ 
# 

650 

Legend 

Type 
^ ^ ^ Surface 

XS Soil Results - NS2 

Naphthalene (ppb) 

• ND 

o 1-250 

• 251 - 1000 

O 1001-56000 

• 56001 - 190000 

• >190000 

1 ° R 
CN 

R 
CO 

R 
• ^ 

• 
•R 

LO 
R 
CD 

^ ^ a m 

i 
r~. 

—*r 1 
CO 

m 
R 
cn 
1 1 

• ^ 

640 

630 

620 

610 

600 

580 

570 

560 

550 

540 

530 

520 

§ 

1 
A i • 

o o 

T^ 
O 

o o 

L 

• o . , ' 

f 
U 

o o 

• 

o o o 
o 
T — 

o o o 
o 
CN 

o o 
CM 

o o 
^ 

o 
o 
CM 

0 125 250 500 750 1,000 
I Feet 

FIGURE B-10 
CROSS SECTION 
NORTH-SOUTH TRANSECT 2 



650 

Legend 

XS Soil Results -Naph 

Naphthalene (ppb) 

• ND 

o 1-250 

• 251-1000 

O 1001-56000 

• 56001 - 190000 

• >190000 

fl 
o 

IF 
s 
* R 

CM 

1" 
¥ 
• R CT) 

T " 
o 

•* 
t 

IO 

o 
CD 

o 
r-

R 
00 

I: 
• 

o cn 

r 
-V 
• 

o o 

^ i 
o o 

640 

630 

620 

610 

600 

"Eo 
580 

570 

560 

550 

540 

530 

520 
o o 
CM 

O 

o 
o o 
T -

o 
o 
T -

o o o o o o o o s 
y 

8 
CM 

8 
^ 

8 
Csj 

0 125 250 500 750 1,000 
[Feet 

FIGURE B-11 
CROSS SECTION 
EAST - WEST TRANSECT 



N 

W 

Legend 

Site Wells 

WelLType 

® Extraction 

o Hydropunch 

* MW/Piezometer 

@ Piezo_Bedrock 

H Artesian 

A Seep 

^ Test Pit 

B Unknown 

0 75 150 300 450 600 
I Feet 

FIGURE B-12 
GROUNDWATER SAMPLE LOCATIONS 



N 

W 

"n^s^s^aSi^^^rtim^TT'^^jr" K<«J l J WV .-I'.&ij.M 

Legend 

Soil Locations 
Domain 

o Sediment 

• Soil 

© 

' ^^^L-
^ ^ 1 ^ " 

:v^ 

W 

% 

o 

-̂î  
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Apf endix C Human Health Risk Assessment 

l.<) Introduction 

The purpose of the baseline human heahh risk assessment is to provide a risk-based 

interpretation ofthe data collected during the RI and provide conservative estimates of potential 

hu;Tian health risks posed by chemicals that are present at or migrating from the Site. The results 

of the risk assessment may also be used to identify areas that may be considered for no further 

action, prioritize early actions, and determine the need for additional field work. In summary, 

the objectives ofthe baseline HHRA are to: 

• Quantify exposures and characterize baseline risks to potentially exposed individuals 

(both current and fiature) at or near the Site; 

• Identify those chemicals that may pose risks to human health; and 

• Provide the basis with which to assess the need, if any, for additional studies. 

Th; data collected as part of this Rl work plan will be used, along with appropriate data from 

previous studies and the baseline HHRA work previously completed by WDNR, as the 

foindation for a supplemental baseline HHRA. The methodology for updating the work will 

fol low that present in the Risk Assessment Guidance for Superfund: Vol. I Part A - Human 

Health Evaluation Manual (USEPA, 1989) and several more recent regulatory guidance 

documents and resources as appropriate such as: 

• Supplemental Guidance for Developing Soil Screening Levels for Superfiand Sites 

(OSWER 9355.4-24, March 2001) 

• Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual, 

Part E, Supplemental Guidance for Dermal Risk Assessment (EPA/540/R/99/005, 

OSWER 9285.7-02EP, PB99-963312, July 2004) 

• Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous 

Waste Sites (OSWER 9285.6-10 December 2002) 

• A summary of up-to-date guidance and screening criteria presented in 

http:.7risk.l&d.oml.gov/homepage./rap_docs.shtml, (Oak Ridge National Laboratory, On

line.) 

Ths approach that will be followed for developing the site-specific baseline HHRA incorporates 

the following fundamental components: 

'twt^' 



Appendix C Human Health Risk Assessment 

• Data Evaluation 

• Exposure Assessment 

• Toxicity Assessment 

• Risk Characterization 

This Appendix provides the detailed information that will be used for developing the baseline 

HHRA for the Site that was not discussed in the text ofthe Work Plan. 

2.0 Sources of RBSCs 

For Constituents in Soil 

• The PRGs calculated for soils under an industrial scenario will be adopted as RBSCs for 

selecting COPCs in soil samples collected from areas used for industrial purposes. 

• The PRGs calculated for soils under a residential scenario will be adopted as RBSCs for 

selecfing COPCs in soil samples collected from areas used for non-industrial purposes 

(e.g., recreafional or residenfial use). 

For Constituents in Groundwater 

• The Maximum Contaminant Level (MCL) will be selected as RBSCs for the purpose of 

idenfifying COPCs in groundwater 

• For chemicals lacking MCLs, the PRGs calculated for tap water under a residential 

scenario will be adopted as RBSCs for selecfing COPCs in groundwater samples. 

For Constituents in Soil Gas 

• A chemical detected in soil gas samples will be idenfified as a COPC, if its maximum 

concentration exceeds the soil gas screening value provided in Evaluating The Vapor 

Intrusion To Indoor Air Pathway From Groundwater and Soils (USEPA 2001). 

For Constituents in Indoor Air Samples 
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• A chemical detected in indoor air samples will be identified as a COPC, if its maximum 

concentration exceeds the screening value provided in Evaluating The Vapor Intrusion 

To Indoor Air Pathway From Groundwater and Soils (USEPA 2001). 

For Constituents in Ambient Air Samples 

• The PRGs calculated for ambient air will be adopted as RBSCs for selecfing COPCs in 

the ambient air samples. 

For Constituents in Surface Water 

• Due to the lack of PRGs specifically derived for surface water, the Federal ambient water 

quality criteria (AWQC) established as protective of human receptors from risks 

associated with the use of surface water as the source of potable water will be adopted as 

conservative RBSCs for selecting COPCs in surface water samples. 

For Constituents in Sediment 

• Due to the lack of PRGs specifically derived for sediments, the PRGs calculated for soils 

under a residential scenario will be adopted as RBSCs for selecting COPCs in sediment 

samples. 

For Constituents in Fish Tissue 

• 

\ * ^ 

The RBCs calculated for fish fissue will be adopted as RBSCs for selecfing COPCs in 

fissue samples. 

3.(1 Distribution Testing and Calculation of 95% UCLs 

95% UCL for Datasets that Fit a Normal Distribution 

Th i population mean {\x) is a measure of the central tendency of a distribution. As such, it is an 

appropriate measure of the concentration in a medium (e.g. soil) that a receptor may contact 

thrjughout the duration ofthe assumed exposure. The populafion mean typically is estimated 

using the mean of sample data (i.e., the average) and an upper confidence limit ofthe mean. For 
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datasets that fit a normal distribution, the 9 5 % UCL will be calculated using the Student-t 

statistic with the following equafion (from EPA 1992a): 

UCl.^^ - X + SX t».m. r - 1 
v95 rn 

where : x = sample mean 
s = sample standard deviation 
to.fi5. „-i = one-sided t-statistic for 5% type I error 
n = number of samples 

95% UCL for Datasets that F i t a Loenormal Distribution 

Datasets will be considered lognormal where the w-test is greater than 0.05 for log transformed 

data sets and an Anderson-Darling test probability greater than 0.90. The 9 5 % UCLs will be 

calculated using the H-stafisfic as shown below (from EPA 1992a): 

(/CL95 = exp 

V X 0.55,-^ + ^>-" ^ " " •• / / 

/yin -1 

where: y = mean of In transformed data 
Sy = standard deviation of In transformed data 

Ho.95.n.sy = H-statistic for 95% confidence limit 
n = number of samples 

Besides the H-statistical method for datasets that fit a lognormal distribufion, Schulz and Griffin 

(1999) recommend that an altemafive method, specifically the Chebychev inequality method, be 

considered. The Chebychev method provides an altemafive to and check on the H-statistic and is 

considered a conservafive esfimate of the 9 5 % UCL of a distribufion. EPA (1999) also provides 

additional information about the use of the Chebychev inequality to estimate the 95%» UCL of 

log-normally distributed data. For log-normally distributed data, the mean and standard error of 

the mean may be esfimated using Minimum Variance Unbiased Estimate (MVUE) equafions 

presented in Gilbert (1987; pg. 165). The Chebychev inequality 9 5 % UCL has been shown to be 

more conservafive than UCLs calculated using the other methods described above (EPA 1999). 

Therefore, the Chebychev UCL provides a conservafive estimate of the 95%) UCL of lognormal 
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dala and will be used to evaluate whether the H-stafisfic generates a 95°° UCL that is 

'Sttn' uniealistically large. The Chebychev UCL equafion is shown below: 

UCL9S = /y, + 4.47 x cr{p,) 

v'here: ni = In MVUE mean estimate (Gilbert 1987) 
a(^i) = In MVUE mean standard error (Gilbert 1987) 

EPA (1997) has correlated the generafion of unrealisfic 95%) UCLs based on the use ofthe H-

sta:isfic with data sets that exhibit high coefficients of variafion (CV) and small sample sizes. A 

high CV is also problematic for the Chebychev inequality. The CV is defined as the ratio 

between the standard deviation ofthe data and the mean, expressed as a percentage. A high CV, 

according to EPA (1997), is greater than 100%). To correct for this EPA (1997) suggests the use 

of the Jackknife procedure in esfimating the MVUE of the lognormal mean. To perform the 

Jackknife, the MVUE of the mean is calculated after deleting one observation at a time in 

secuence: 

(̂  = in*MVUE ) - [ ( « - f)*MVUE-,] 

Wtiere MVUE, is the MVUE estimate after deleting the /th sample observation. The Jackknifed 

mean is then: 

Till.' Jackknifed standard error ofthe MVUE is the sum of squares for the Jackknifed estimates: 

_ \i:{<Pi-or 
SEMVVE 

%*• 

«*(/J-l) 

The UCL is then calculated based on the t-distribufion and the Jackknifed standard error. 

UCL95—^'^t I.{).95.n-I*SE MVUE 

' The H-statistic is only functional for standard deviations between 0.10 and 10. If the dataset standard deviation is 
out! ide ofthe bounds, the Chebychev and bootstrap inethods will be evaluated for use in lieu ofthe H-statistic 
methodology. 



Appendix C Human Health Risk Assessment 

This method is recommended when unrealistic UCLs are suspected from the use of the H-

statistic on log-normally distributed data, specifically when the CV is high (>100%)) or when the 

sample size is low (<30 observations)(EPA 1997). 

95% UCL for Datasets that are Neither Normal Nor Lognormal 

Use of the equations shown above is inappropriate for datasets that, through distribution tesfing, 

fit neither a normal or lognormal distribution or are based on a "mixed" population of detects 

and non-detects. Therefore, altemative methods are used for estimating 95%) UCLs for datasets 

that are considered non-normal. Non-normal datasets provide a poor fit to normal or lognormal 

distributions and particularly occur where data may be artificially skewed due to biased sampling 

or through the combination of samples from different populations that occur within a single 

exposure unit. The altemative statistical procedures that will be used for evaluating 

nonparametric distributions include: 

1) Bootstrap; 

2) Bootstrap-t; 

3) Hall's Bootstrap-t Transformation; and 

4) Jackknife 

The major advantage of these methods is they can provide a robust approximation of the UCL 

without having to make assumptions regarding an underlying distribution to the data (EPA 

1997). Any method can be used; however, the Jackknife method tends to be more robust and 

more conservafive (and thus preferred) on datasets with fewer samples (e.g., sample sizes less 

than 15^). All ofthe bootstrap methods assume that the random re-sampling ofthe dataset will 

result in a dataset (i.e., of bootstrap means, t-statistic or Q-statistic) that will be normally 

distributed or nearly so. For high levels of bias, the bootstrap-t is designed to normalize the re-

samples; while if the raw dataset is highly skewed, Hall's transformation is designed to 

normalize the re-samples. 

The underlying premise of normality for the bootstrap methods can be compromised in highly 

"mixed" datasets (i.e., those with very high levels of non-detects) or by the presence of outliers 

within the dataset (see Frey and Bummaster 1999, Kilian 1998, Kelly 1999). Oufiiers are 

particularly troublesome for the bootstrap methods causing violations of the assumptions 
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recuired for the Edgeworth expansions used in the t-bootstrap and Hall's transformed t (see Hall 

"̂ m^ 1992, Davidson and Hinkley 1997). The presence of oufiiers in the parent dataset can actually 

increase or exacerbate the skewness within the re-sampled datasets and even cause complete 

method failure (where the 95"̂  percenfile of the bootstrapped distribution is an empty set - see 

Hall 1992). Similarly, if the dataset contains a significant number of non-detects whose 

surrogate values are constant, the bootstrap re-sampled dataset can be of n samples with exactly 

the same value. If this occurs, there is no variance within the dataset and the bootstrap methods 

will fail. It has been observed that such failures occur most often in smaller datasets (e.g., < 15 

sanples) when the percent detecfion is less than 50%o. A final salient issue regarding the 

bootstrap methods is a high level of variability between simulations based on small sample sizes, 

especially in wide ranging datasets. Under such circumstances, the jackknife method is far more 

sta 3le (reproducible) and as such, the preferred method. 

A Dasic discussion of these methods and the underlying assumpfions of normality for the re-

sanpled data is provided in Efron and Gong (1983), Hall (1992), Davidson and Hinkley (1997) 

as vvell as by EPA (1997), with fiirther discussion ofthe bootstrap methods described in Schulz 

and Griffin (1999). A copy of Efron and Gong (1983), EPA (1997) and Schulz and Griffin 

(1999) are provided as attachments. 

Bootstrap Methods 

The standard bootstrap, bootstrap-t, and Hall's bootstrap-t transformation reflect a technique that 

involves random re-sampling with replacement of a data set of size n to generate many additional 

simulated data sets of size n that may be examined for variability or uncertainty (Schulz and 

Griffin 1999). The standard bootstrap may provide confidence intervals that have less than 

nominal coverage probability due to bias and skewness reflected in the data (Schulz and Griffin 

1999). Bias is defined as the relative difference between the raw data mean and the bootstrapped 

mean. Bias is not considered significant unless it exceeds 25% ofthe raw data variance (e.g., see 

Efron and Gong 1983). Sample skewness can be tested for significance using the methods 

presented in Gibbons (1994). If neither bias nor skewness is significant, the standard bootstrap 

is Ihe preferred method because the bootstrap extensions such as the Studentized (bootstrap-t) 

and Hall's transfonnation (Edgeworth expansions) can result in variable results. The bootstrap-t 

method is preferred when bias is high and skewness is insignificant whereas when skewness is 

high. Hall's transformation is the preferred method. 

% ^ 
" A sample size of 15 was selected as none ofthe validation exercises presented within the references have evaluated 
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The procedure for performing the bootstrap methods mentioned above for a data set containing n 

samples is described below: 

Step 1: Calculate the raw data mean, standard deviation, and skewness: 

-A raw — 

V = 
nxSD^ 

Where Xraw equals the mean of the raw data, SDraw equals the standard deviafion of the dataset, 

and V equals the skewness ofthe dataset. 

Step 2: Randomly select n samples (with replacement) from the original n data and 

calculate the mean and standard deviation. Repeat 1000 times (minimum). 

Step 3: Calculate the mean and standard deviafion of each randomly drawn 

resample ofthe data set. Then calculated a W-value as follows: 

SD, 

Where XBI and SDi are the mean and standard deviation of the ith resample of the data set and 

Xraw is the mean ofthe original data set. Repeat 1000 times. 

Step 4:Calculate the Q statistic as a fiinction of W for Hall's adjustment for skewness. 

Repeat lOOOfimes. 

v x W" v" X W^ V 
Q{W,) = W.+ •- + ^ + -

3 27 6x« 

Step 5:Rank the values Wj and Q(Wi) from smallest to largest. 

sample sizes less than 15 (see also Frey and Burmaster 1999). 
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Fo:- the standard bootstrap calculate the bootstrap mean and standard error: 

Z^ Bi 

A GB = 
// 

Wliere it equals the number of iterations (re-samples; e.g., 1000), XB, equals the mean ofthe i"' 

resample and XGB equals the bootstrap mean. The bootstrap standard error is: 

o - f i = . - X ^ ( X B , - ^ G B J 
1 i=0 It 

Th i standard bootstrap 95%o UCL is then calculated using the z-statistic: 

95VoUCL = XGB + Z^̂ ^ x a^ 

Coisidering the bootstrap-t method, the 50"̂  ranked value'' of W is used to represent "to.05" in the 

fof owing equafion for the 95% UCL: 

95%UCL = Xra.'-t^^, X SD,., 0 . 0 5 ' - ' • ^ / • U M ' 

Hall's bootstrap-t transformation proceeds by calculating the inverse ofthe Q(W) fiinction ofthe 

ordered Q(Wi) values: 

3x 

nQt) = 

1 -I- V X 
6x« 

He-e again, if 1000 re-samples were taken, the 50"* value represents the 5"" percentile such that 

the 95% UCL is calculated as follows: 

95%^CZ, = Xra. - W(Q),,, X SD̂ ^̂ . 

% • 
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These bootstrap approaches have the advantage in that they do not rely on the assumption of a 

special parametric form for the distribution of the populafion (EPA 1997). The underlying 

assumpfion is however, that the calculated XB,'S t-stafistics (Wj's), and Q(W)'s are normally 

distributed. Subsequent to the bootstrap calculafions, the distribution of the bootstrap statisfics 

(Xsi's, Wj's, and Q(W)'s) will be evaluated for departure from normality using the correlafion 

between the expected quantiles of the normal distribution for the bootstrap output and the 

observed quantiles for the re-sampled datasets (Qexpccted-Qobsmcd plots; see USEPA 1998). Such 

Q-Q plots are considered one of the most effecfive means of evaluating the bootstrap normality 

"fit" (see Davidson and Hinkley 1997). If the assumpfion of normality or near-normality cannot 

be met, the jackknife procedure will be used. 

Jackknife Method 

The Jackknife procedure is similar to the standard bootstrap as described above. When the data 

cannot be defined as normal or lognormal and the sample size is below 15, the Jackknife is 

preferred as a more conservative method (e.g., see Efron and Gong [1983]). The jackknifed 

mean and standard error are calculated as follows: 

Step 1: n pseudovalues ((f)) are first calculated by leaving out each ofthe observations in 

tum: 

^ = ( « X J ) - [ ( / 7 - 1 ) X X M ] 

Step 2: The jackknifed estimate ofthe mean is then: 

Step 3: The standard error ofthe mean is calculated as: 
SEmean = ^lTi<Pi-^f /[n •(n-l)] 

Step 4: The upper confidence limit of the jackknifed mean is calculated as: 

U C L a = O + tl-a.n-J • SE,„ean 

' The 50"̂  W value represents the 5"" percentile given 1000 resamples. 



Table C-1 
Exposure Parameters-Industrial Workers 

Exposure 
{pathway 

Incidental 
Soil 
Ingestion 

Dermal 
Contact with 
Soil 

Inhalation of 
Soil-
Derived 
Chemicals 

Parameter 

IR 
EF 
ED 
Fl 

BW 
ATnc 
AT, 
SA 

SSAF 
CF 
EF 
ED 
BW 

ATnc 
AT, 
IR 
ET 
EF 
ED 
BW 

ATnc 
AT, 

Description 

Soil Ingestion Rate (mg/d) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Fraction Ingested (unitless) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time for Carcinogenic Effects (days) 
Skin Surface Area Exposed (cm') 
Soil to Skin Adherence Factor (mg/cm )̂ 
Conversion Factor (kg/mg) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time for Carcinogens (days) 
Inhalation Rate (m /̂hour) 
Exposure Time (hr/d)(site-/area-specific) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time for Carcinogens (days) 

Exposure Parameters {| 

CTE 

50 
219 
6.6 

site-/area-specific 
70 

2,409 
25,550 
1,930 
0.02 

1.00E-06 
(c) 
6.6 
70 

2,409 
25,550 
0.55 

8 
219 
6.6 
70 

2,409 
25,550 

Source 

(a) 
(ce) 
(d,e) 
(e) 

(b,g,h) 
(f) 

(b.g.h) 

(j) 
(k) 
_ 
.. 

(d,e) 
(b,g,h) 

(f) 
(b,g,h) 

(1) 
(n) 

(ce) 
(d,e) 

, , .<W) ,. 

RME 

50 
250 
25 

site-/area-specific 
70 

9,125 
25,550 
1,930 
0.1 

1.00E-06 
(c) 
25 
70 

9,125 
25,550 

1.0 
8 

250 
25 
70 

9,125 
25,550 

Source 

(a) 
(ce) 
(d.e) 
(e) 

(b.g,h) 
(f) 

(b.g.h) 

G) 
(k) 

(d.e) 
lb,g,h) 

(f) 
(b,g,h) 

(m) 
(n) 

(ce) 
(d,e) 

(b,g,h) 
(f) 

Nofes; 
CTE - Central Tendency Evaluation 
RME - Reasonable N/laximum Exposure. 

(a) US EPA, 1997. Table 1-2 of Exposure Factors Handbook, Volume I based on mean or average value. 
(b) US EPA, 2001 b. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. 
(c) The value of 250 days/yr is recommended as the upperbound EF value in the Exposure Factors Handboo/t. The value of 219 days/yr was used as the 

average EF value in USEPA's Adult Lead Model. 
(d) Values represent the 95th (for RME) and 50th percentile (for CTE) of occupational tenure, as provided in the Exposure Factors Handbook. 
(e) Site-/Area-specific values to be used, if available. 
(0 Averaging Time for noncarcinogens is equal to ED (year) x 365 days/year (US EPA, 1989). 
(g) US EPA, 1989. RAGS, Volume I, Human Health Evaluation Manual (Part A). 
(h) 70 kg body weight and 70 year lifetime are used to be consistent with the development of cancer slope factors, 
(i) Recommended surface area for industrial workers. Exhibit 3-5 in RAGS Part E (USEPA, 2001a). 
(j) Suggested value represents the total skin surface area for head and hands, assuming that a worker wears long sleeve shirts,long pants and shoes. This value may be adjusted based on 

the following body part-specific surface area (mean, in cm'), as provided in Table 6-4 
of the Exposure Factors Handbook (US EPA, 1997). Head 

Hands 
Forearms 
Lower Legs 
Feet 

Men 
1,180 
840 

1,140 
2,070 
1,120 

Women 
1,100 
746 

1,360 
1,940 
975 

(k) Recommended default values for a groundskeeper. Exhibit 3-3 in RAGS Part E. (USEPA, 2001a) 
(I) US EPA, 1997. Table 5-23 of Exposure Factors Handbook, Volume 1, based on calculated average of recommended mean values for male and female. 
(m) US EPA, 1997. Exposure Faclors Handbook, Volume 1, Table 5-23. Value for short-term exposures for adults at light activity level. 
(n) US EPA, 1997. Table ^5-68 of Exposure Factors Handbook, Volume 3, 50th percentile value for time spent at work (males and females, all ages). 
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Table C-2 
Exposure Parameters-Construction Workers 

Exposure 
Pathway 

Incidental 
Soil 
Ingestion 

Dermal 
Contact with 
Soil 

Inhalation of 
Soil 
Derived 
Chemicals or 
Groundwater 
VOCs 

Parameter 

IR 
EF 
ED 
Fl 

BW 
AThc 
ATo 

SA 
SSAF 

CF 
EF 
ED 
BW 

A T n ^ 
AT, 

IR 
ET 
EF 
ED 
BW 

ATn, 
AT, 

Description 

Soil Ingestion Rate (mg/d) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Fraction Ingested (unitless)(Site-/Area-specific) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time for Carcinogenic Effects (days) 

Skin Surface Area Exposed (cm^) 

Soil to Skin Adherence Factor (mg/cm^) 
Conversion Factor (kg/mg) 
Exposure Frequency (d/yr)(Site-/Area-specific) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 

Averaging Time for Carcinogenic Effects (days) 

Inhalation Rate (m^/hour) 
Exposure Time (hr/d)(Site-/Area specific-specific) 
Exposure Frequency (d/yr)(Site-/Area-specific) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time for Carcinogenic Effects (days) 

Exposure Parameters || 

CTE 

100 
(c) 
1 

(f) 
70 
365 

25,550 

1,930 
0.10 

1.00E-06 
(c) 
1 

70 
365" 

25,550 
1.3 
8 
(c) 
1 

70 
365 

25,550 

Source 

(a) 

(e) 

(g.h.i) 
(0) 

(g.h.i) 

(j) 
(k) 
-

(e) 
(g.h.i) 

( 0 ) 

(g,h,i) 
(m) 

(n) 

(e) 
(g.h,i) 

(0 ) 

(g.h.i) 

RIVIE 

330 
250 

1 

(f) 
70 
365 

25,550 
1,930 
0.30 

1.00E-06 
(c) 
1 

70 
365 

25,550 
1.5 
8 
(c) 
1 

70 
365 

25,550 

Source 

(b) 
(Cd) 
(e) 

(g.h.i) 
(0) 

(g.h.i) 

G) 
(k) 
-

(e) 
(g.h.i) 

(0) 

(g.h.i) 

(1) 
(n) 

(e) 
(g.h.i) 

(0) 

(g,h,i) 
Notes: 
CTE - Central Tendency Evaluation 
RME - Reasonable Ivlaximum Exposure. 

(a) US EPA, 2001b. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. 
(b) US EPA, 2001b. Based on recommended ingesion rate for construction workers, provided in Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. 
(c) Site-/Area-specific values will be used, if available. 
(d) US EPA, 2001b. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. 
(e) Construction activities are assumed to occur over a 1 year period. 
(f) Site-/Area-specific values to be derived. 
(g) US EPA, 1991. Human Healtti Evaluation Manual, Supplemental Guidance. Standard Default Exposure Factors. 
(h) US EPA, 1989. RAGS, Volume I, Human Health Evaluation Manual (Part A). 
(i) 70 kg body weight and 70 year lifetime are used to be consistent with the development of cancer slope factors, 
(j) Suggested Tier IB/Tier 2 value represents the total skin surface area for head and hands, assuming that a worker wears long sleeve shirts,long pants and shoes. This value may be adjusted based on 

the following body part-specific surface area (mean, in cn^), as provided in Table 6-4 
ofthe Exposure Factors Handbook (US EPA, 1997). The skin surface area of 
3,300 cm^ is recommended by USEPA for industrial workers (Exhibit 3-5, RAGS, 
Part E, USEPA, 1997). 

(k) Recommended default values for a construction worker. Exhibit 3-3 in RAGS Part E. (USEPA, 2001a). 
(I) US EPA, 1997. Exposure Factors Handbook, Volume 1, Table 5-23. Short-term exposures for outdoor workers, moderate activity. 
(m) US EPA, 1997. Exposure Factors Handbook, Volume 1, Table 5-23. Hourly average for short-term exposures for outdoor workers. 
(n) US EPA, 1997. Table 15-68 of Exposure Factors Handbook, Volume 3, 50th percentile value for time spent at work (males and females, all ages). 
(o) Averaging Time for noncarcinogens is equal to ED (year) x 365 days/year (US EPA, 1989). 

Head 
Hands 
Forearms 
Lower Legs 
Feet 

Men 

1,180 
840 

1,140 
2,070 
1,120 

Women 
1,100 
746 

1,360 
1,940 
975 
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Table C-3 
Exposure Parameters-Malntenance/Utllity Workers 

Exposure 
Pathway 

Incidental 
Soil 
Ingestion 

Dermal 

Contact with 
Soil 

Inhalation of 
Soil 
Derived 
Chemicals or 
Groundwater 
VOCs 

Parameter 

IR 
EF 
ED 
Fl 

BW 
ATnc 
AT, 

SA 

SSAF 
CF 
EF 
ED 
BW 

ATnc 

AT, 

IR 
ET 
EF 
ED 
BW 

ATnc 
AT, 

Description 

Soil Ingestion Rate (mg/d) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Fraction Ingested (unitless)(site-/SWMA-specific) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time for Carcinogenic Effects (days) 

Skin Surface Area Exposed (cm^) 

Soil to Skin Adherence Factor (mg/cm^) 
Conversion Factor (kg/mg) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time for Carcinogenic Effects (days) 

Inhalation Rate (m^/hour) 
Exposure Time (hr/d) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time for Carcinogenic Effects (days) 

II Exposure Parameters 

! 
CTE 

50 
(c) 
(d) 
(e) 
70 

m 
25,550 

1,930 

0.02 

1.00E-06 
(c) 
(d) 
70 

(0 
25,550 

1.3 
8 

(c) 
(d) 
70 

(f) 
25,550 

Source 

(a) 

_ (g.h.i) 

(9.h,i) 

0) 

(k) 

(9.h.i) 

(9.h.i) 
(m) 

(n) 

(g.h.i) 

(g,h,i) 

RME 

100 
(c) 
(d) 
(e) 
70 

(D ._. 
25,550 

1,930 

0.1(Mainten 
ance) 0.2 

(Utility) 

1.00E-06 
(c) 
(d) 
70 

_ (f) 
25,550 

1.5 

8 

(c) 
(d) 
70 

(0 
25,550 

Source 

. _ _ L b ] _ 

(g.h.i). 

(g.h.i) 

0) 

(k) 

C.g.h) 

(f.g.h) 

(1) 

(n) 

(g.h.i) 

(g,h,i) 

Notes: 
CTE - Central Tendency Evaluation 
RME - Reasonable Maximum Exposure. 

(a) US EPA, 1997. Table 1-2 of Exposure Factors Handbook, Volume I based on mean or average value for adults. 
(b) US EPA, 2001b. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. 
(c) Site-/Area-specific values. 
(d) Site-/Area-specific value to be developed based on US EPA, 1997,Exposure Factors Handbook, Volume I, and site-/area-specific information. 
(e) Site-/Area-5pecific values will be derived and presented in each site-/area-speclfic risk assessment. 
(f) Averaging Time for noncarcinogens is equal to ED (year) x 365 days/year (US EPA, 1989) 
(g) US EPA, 1991. Human Health Evaluation Manual, Supplemental Guidance, Standard Default Exposure Factors. 
(h) US EPA. 1989. RAGS, Volume I, Human Health Evaluation Manual (Part A). 
(i) 70 kg body weight and 70 year lifetime are used to be consistent with the development of cancer slope factors. 
0) Recommended surface area for industrial receptors. Exhibit 3-5 in RAGS Part E. (USEPA. 2001a). 
(j) Suggested Tier IB/Tier 2 value represents the total skin surface area for head and hands, assuming that a worker wears long sleeve shirts,long pants and shoes. This value may 

be adjusted based on the following body part-specific surface area (mean, in cnf), as 
provided in Table 6-4 of the Exposure Factors Handbook (US EPA, 1997). The skin 
surface area of 3,300 cm' is recommended by USEPA for industrial workers 

(Exhibit 3-5, RAGS, Part E. USEPA. 1997). 

(k) USEPA's recommended default values for groundskeepers (Exhibit 3-3 in RAGS Part E, USEPA, 2001a) were adopted for maintenance workers and the recommended default for 
a high-end soil contact activity (Exhibit 3-5 in RAGS, Part E, 2001a) were adopted for utility workers. 

(I) US EPA. 1997. Exposure Factors Handbook, Vo\urr\e 1, Table 5-23. Short-term exposures for outdoor workers, moderate activity, 
(m) US EPA, 1997. Exposure Factors Handbook, \/o\ume 1, Table 5-23. Houriy average for short-term exposures for outdoor workers, 
(n) US EPA. 1997. Table 15-68 of Exposure Factors Handbook. Volume 3, 50th percentile value for time spent at work (males and females of all ages). 

Head 
Hands 

Forearms 
Lower Legs 
Feel 

Men 

1,180 
840 

1,140 
2,070 
1,120 

Women 

1,100 
746 

1,360 
1,940 
975 
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Table C-4 
Exposure Parameters-Recreational Children (Age 0 to 6) 

Exposure 
Pathway 

Incicdental 
Soil 
Ingestion 

Dermal 
Contact with 
Soil 

Inhalation of 
Soil 
Derived 
Chemicals 

Parameter 

IR 
EF 
ED 
Fl 

BW 
ATnc 
ATc 

SA 
SSAF 

CF 
EF 
ED 
BW 

ATnc 
ATc 
IR 
ET 
EF 
ED 
BW 

ATnc 
ATc 

Description 

Soil Ingestion Rate (mg/d) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Fraction Ingested (unitless) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time for Carcinogenic Effects (days) 

Skin Surface Area Exposed (cm^) 
Soil to Skin Adherence Factor (mg/cm )̂ 
Conversion Factor (kg/mg) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time for Carcinogenic Effects (days) 
Inhalation Rate (m^/hour) 
Exposure Time (hr/d) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time for Carcinogenic Effects (days) 

Exposure Parameters || 

CTE 

100 
40 
6 
(e) 
15 

2,190 
25,550 
2,800 
0.20 

1.00E-06 
40 
6 
15 

2,190 
25,550 

1 
2 

40 
6 
15 

2,190 
25,550 

Source 

(a) 
(c) 
(d) 

(f) 
(n) 

(b.g.h) 

(i) 
(j) 
-
(c) 
(d) 
(f) 
(n) 

(b.g.h) 

(k) 
(m) 
(c) 
(d) 
(f) 
(n) 

(b,g,h) 

RME 

400 
52 
6 

(e) 
15 

2,190 
25,550 
2,800 
0.20 

1.00E-06 
52 
6 
15 

2,190 
25,550 

1.2 
2 
52 
6 
15 

2,190 
25,550 

Source 

(b) 
(c) 
(d) 

(f) 
(n) 

(b,g,h) 

(i) 
(j) 
-
(c) 
(d) 
(f) 
(n) 

(b.g.h) 

(1) 
(m) 
(c) 
(d) 
(f) 
(n) 

(b,g,h) 

Notes: 
CTE - Central Tendency Evaluation 
RME - Reasonable Maximum Exposure. 

(a) USEPA, 1997. 
(b) 
(c) 

(d) 
(e) 
(f) 
(9) 
(h) 

Exposure Factors Handbook. The mean soil ingestion rate for children under 6 years of age over a short duration. 
US EPA, 1997. Exposure Factors Handbook. The upperbound soil ingestion rate for children under 6 years of age over a short duration. 
Conservative assumption for CTE (2 days/week during June, July, and August and 1 day/vî eek during April, May, September, and October) 
and RME (3 days/week during June, July, and August and 1 day/week during April, May, September, and October) 
Site-specific inofrmation will be used, if available. 
Recreational children is assumed to range in age from 0 to 6. Therefore, total exposure duration is 6 years. 
Site-/Area-specific values will be derived and presented in each site-/area-specific risk assessment. 
US EPA, 1997. Exposure Factors Handbook. Body weight is the average weght for children. 
US EPA, 1989. RAGS, Volume I, Human Health Evaluation l^anual (Part A) . 

70 year lifetime is used to be consistent with the development of cancer slope factors, 
(i) US EPA, 2003. RAGS, Part E. Recommended default skin surface area for children, 
(j) Recommended soil to skin adherence factor for older children. Exhibit 3-5 in FiAGS, Part E. (USEPA, 2003). 
(k) US EPA, 1997. Exposure Factors Handbook. Mean inhalation rate for children at light activity level. Table 5-23. 
(I) USEPA, 1997. Exposure Factors Handbook . Mean inhalation rate for children at moderate activity level. Table 5-23. 
(m) Each recreational event is assumed to last for 2 hours, based on the estimated time spent on outdoor activities (US EPA, 1997). 
(n) Averaging Time for noncarcinogens is equal to ED (year) x 365 days/year (US EPA, 1989). 
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Table C-5 
Exposure Parameters-Recreational Adolescent (Age 7 to 18) 

Exposure 
Pathway 

Incidental 
Soil 
Ingestion 

Dermal 
Contact with 
Soil 

Inhalation of 
Soil 
Derived 
Chemicals 

Parameter 

IR 
EF 
ED 
Fl 

BW 
ATnc 
ATc 
SA 

SSAF 
CF 
EF 
ED 
BW 

ATnc 
ATc 
IR 
ET 
EF 
ED 
BW 

ATnc 
ATc 

Description 

Soil Ingestion Rate (mg/d) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Fraction Ingested (unitless) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time for Carcinogenic Effects (days) 

Skin Surface Area Exposed (cm^) 
Soil to Skin Adherence Factor (mg/cm ̂ ) 
Conversion Factor (kg/mg) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time for Carcinogenic Effects (days) 
Inhalation Rate (m^/hour) 
Exposure Time (hr/d) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time for Carcinogenic Effects (days) 

Exposure Parameters || 

CTE 

50 
40 
12 
(e) 
47 

4,380 
25,550 
4,373 
0.01 

1.00E-06 
(c) 
12 
47 

4,380 
25,550 
0.52 

2 
(c) 
12 
47 

4,380 
25,550 

Source 

(a) 
(b.c) 
(d) 

(f) 
(n) 

(b,g,h) 

(i) 
(i) 

(d) __ 
(f) 
(n) 

(b.g.h) 
(k) 
(n) 

(d) 
(f) 
(n) 

(b,g,h) 

RME 

50 
52 
12 
(e) 
47 

4,380 
25,550 
4,373 
0.07 

1.00E-06 
(c) 
12 
47 

4,380 
25,550 

1.0 
2 

(c) 
12 
47 

4,380 
25,550 

Source 

__ (a) 
(b.c) 
(d) 

(n) 
(b.g.h) 

(i) 
G) 

(d) 
(f) 
(n) 

(b.g.h) 

(1) 
(n) 

(d) 
(0 
(n) 

(b,g,h) 
Notes: 
CTE - Central Tendency Evaluation 
RME - Reasonable Maximum Exposure. 

(a) US EPA, 1997. Exposure Factors Handbook . The mean soil ingestion rate for children over 6 years of age. 
(b) Conservative assumption for CTE (2 days/week during June, July, and August and 1 day/week during April, May, September, and October) 
(c) Conservative assumption for CTE (2 days/week during June, July, and August and 1 day/week during April, May, September, and October) 

and RME (3 days/week during June, July, and August and 1 day/week during April, May, September, and October) 
Site-specific inofrmation will be used, if available. 

(d) Recreational adolescent is assumed to range in age from 7 to 18. Therefore, total exposure duration is 12 years. 
(e) Site-/Area-specific values will be derived and presented in each site-/area-specific workplan. 
(f) US EPA, 1997. Exposure Factors Handbook . Body weight is the average of males and females aged 7 to 18. 
(g) US EPA, 1989. RAGS, Volume I, Human Health Evaluation Ivlanual (Part A) . 

(h) 70 year lifetime is used to be consistent with the development of cancer slope factors. 
(i) US EPA, 1997. Exposure Factors Handbook . Average surface area of head, hands, forearms, and lower legs of males and females aged 7-18. 
(I) Recommended soil to skin adherence factor for older children and adults, >6 years of age. Exhibit 3-5 in RAGS, Part E. (USEPA, 2001a). 
(k) USEPA, 1997. Exposure Factors Handbook. Average inhalation rate of males and females aged 7 to 18. Table 5-23. 
(I) USEPA, 1997. Exposure Factors Handbook . Inhalation rate for short-term exposure, light activity (adults and children). Table 5-23. 
trw] F a r h rer.rpat innni p\/pnt IQ acci imoH tr» lact fr\r 9 hm irc haeoH nn tha oc t i rmtAH flrvia cnnnt nn n, i t f lnnr i,-t:i,:t:^r. n IC CD A ^nn7 \ 

(n) Averaging Time for noncarcinogens is equal to ED (year) x 365 days/year (US EPA, 1989). 

AppC 

) 
C-5_soiLadolescent Par pf 1 

) 
ry 2004 



Table C-6 
Exposure Parameters-Recreational Adults 

Exposure 
Pathway 

Incidental 
Soil 
Ingestion 

Dermal 
Contact with 
Soil 

Inhalation of 
Soil 
Derived 
Chemicals 

Parameter 

IR 
EF 
ED 
Fl 

BW 
ATnc 
ATc 

SA 
SSAF 

CF 
EF 
ED 
BW 

ATnc 
ATc 

IR 
ET 
EF 
ED 
BW 

ATnc 
ATc 

Description 

Soil Ingestion Rate (mg/d) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Fraction Ingested (unitless) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time for Carcinogenic Effects (days) 

Skin Surface Area Exposed (cm^) 

Soil to Skin Adherence Factor (mg/cm^) 
Conversion Factor (kg/mg) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time for Carcinogenic Effects (days) 

Inhalation Rate (m'/hour) 
Exposure Time (hr/d) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time for Carcinogenic Effects (days) 

Exposure Parameters || 

CTE 

50 
40 
9 

(e) 
70 

3,285 
25,550 
4,373 

0.01 
1.00E-06 

40 
9 
70 

3,285 
25,550 

0.52 
2 

40 
9 

70 
3,285 
25,550 

Source 

(a) 
(b,c) 
(d) 

(f) 
(n) 

(b,g,h) 

(i) 
(j) 

(b,c) 
(d) 
(f) 
(n) 

(b.g.h) 

(k) 
(m) 
(b.c) 
(d) 
(f) 
(n) 

(b,g,h) 

RME 

50 
52 
30 
(e) 
70 

10,950 
25,550 
4,373 
0.07 

1.00E-06 
52 
30 
70 

10,950 
25,550 

1.0 
2 
52 
30 
70 

10,950 
25,550 

Source 

(a) 
(b,c) 
(d) 

(f) 
(n) 

(b,g,h) 

(i) 
(i) 
-

(b,c) 
(d) 
(f) 
(n) 

(b,g,h) 

(1) 
m) 

(b,c) 
(d) 
(f) 
(n) 

(b,g,h) 

Notes: 
CTE - Central Tendency Evaluation 
RME - Reasonable Maximum Exposure. 

(a) US EPA, 1997. Table 1-2 of Exposure Factors Handbook, Volume I based on mean or average value. 
(b) US EPA, 1997. Exposure Factors Handbook. The upperbound soil Ingestion rate for children under 6 years of age over a short duration. 
(c) Site-/Area-speciflc value. 
(d) Recreational adolescent Is assumed to range In age from 7 to 18. Therefore, total exposure duration is 12 years, 
(e) Site-/Area-speclfic values will be derived and presented in each site-/area-specific workplan. 
(f) US EPA, 1997. Exposure Factors Handbook. Body weight Is the average of males and females aged 7 to 18. 
(g) US EPA, 1989. RAGS, Volume I, Human Health Evaluation Manual (Part A). 

(h) 70 year lifetime is used to be consistent with the development of cancer slope factors. 
(i) US EPA, 1997. Exposure Factors Handbook. Average surface area of head, hands, forearms, and lower legs of males and females aged 7-18. 
(j) Recommended soil to skin adherence factor for older children and adults, >6 years of age. Exhibit 3-5 in RAGS, Part E. (USEPA, 2001a). 
(k) US EPA, 1997. Exposure Factors Handbook. Average inhalation rate of males and females aged 7 to 18. Table 5-23. 
(I) USEPA, 1997. Exposure Factors Handbook. Inhalation rate for short-term exposure, light activity (adults and children). Table 5-23. 
(m) Each recreational event is assumed to last for 2 hours, based on the estimated time spent on outdoor activities (US EPA, 1997). 
(n) Averaging Time for noncarcinogens Is equal to ED (year) x 365 days/year (US EPA, 1989). 
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Table C-7 
Exposure Parameters-SwImmer/Wader (Age 7 to 18) 

Exposure 
Pattiway 

Incidental 
Surface Water 
Ingestion 

Dermal 

Contact with 

Surface Water 

Incidental 
Sediment 
Ingestion 

Dermal 
Contact with 
Sediment 

Parameter 

'rCsw.mming 

IRwadltX) 

EF 
ED 

ET 
BW 

ATn, 

AT, 

SA^^aamq 

EF 
ED 

ET 
BW 

ATn, 
AT, 

SIR 
EF 
ED 
BW 

ATnc 
AT, 
SA 

SSAF 
CF 
EF 
ED 
BW 

ATnc 
AT, 

Description 

Surface Water Ingestion Rate (L/hour) 

Surface Water Ingestion Rate (Uhour) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 

Exposure Time (hours/event) 
Body Weight (kg) 
Averaging Time for Non-Carcinogenic Effects (days) 

Averaging Time Carcinogens (days) 

Skin Surface Area Exposed (cm'j 

Skin Surface Area Exposed (cm^) 

Exposure Frequency (d/yr) 
Exposure Duration (years) 

Exposure Time (hours/event) 
Body Weight (kg) 
Averaging Time for Non-Carcinogenic Effects (days) 

Averaging Time Carcinogens (days) 

Sediment Ingestion Rate (mg/d) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time Carcinogens (days) 
Skin Surface Area Exposed (cm2) 
Soil to Skin Adherence Factor (mg/cm^) 
Conversion Factor (kg/mg) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time Carcinogens (days) 

Exposure Parameters || 

CTE 

0.01 

0.01 
6 
12 

1 (swimming) 2 
(wading) 

47 
4,380 

25,550 

13,533 

6,767 
6 
12 

1 (swimming) 2 
(wading) 

47 
4.380 

25.550 
(m) 
6 
12 
47 

4,380 
25,550 
3,259 

0.5 
'""l.OOE-06 

6 
12 
47 

4.380 
25,550 

Source 

(a) 
(a) 
(c) 
(e) 

(0 

(g) 
(1) 

(h.i.j) 

(k) 

(k) 

__. (c) 
(a) 

(f) 

(9) 
(1) 

(h.i.i) 

(c) 

^.... (a) 
(9) 
(1) 

(h.i.j) 
(n) 
(0) 

(c) 
(e) 
(d) 
(a) 

(h.i.j) 

RME 

0.05 

0.01 
12 
12 

1 (swimming) 2 
(wading) 

47 
4,380 
25,550 

13,533 

6.767 
12 
12 

1 (swimming) 2 
(wading) 

47 
4,380 

25,550 
(m) 
12 
12 
47 

4.380 
25.560 

4,046 
1 

1.00E-06 
12 
12 
47 

4,380 
25,550 

Source 

(b) 
(a) 
(d) 
(a) 

(f) 

(9) 
(1) 

(h.i.i) 

(M j 

(d) 
(a) 

(f) 

(9) 
(1) 

(h.i.i) 

(d) 
(e) 

(9) 
(1) 

(h.i.j) 

(n) 
(0) 

(d) 
(a) 
(d) 
(a) 

(h.i.i) 1 
Not0s: 
CTE - Central Tendency Evaluation 
RME - Reasonable Maximum Exposure. 

(a) US EPA. 1989. Risk Assesstnent Guidance for Superfund. Volume t. Value is one-fifth of that assumed to occur during a swimming event. 
(b) US EPA, 1989. Risk Assessment Guidance for Superfund. Volume I. Valuefor a swimming event. 
(c) One event per month for the 6 warmest months ofthe year. 
(d) Two events per month for the 6 warmest months of the year. 
(e) Recreational adolescent Is assumed to range In age from 7 to 18. Therefore, total exposure duration is 12 years. 
(0 The exposure frequency of 1 event/month and exposure time of 1 hr/event for swimming represent the values recommended in the Exposure Factors Handbook 

(USEPA, 1997. Table 1-2.) The exposure time of 2 hrs/event for wading Is based on the estimated time spent on outdoor activities ( Exposure Factors Handbook. USEPA, 1997). 
(g) US EPA. 1997. Exposure Factors Handbook. Body weight is the average of males and females aged 7 to 18. 
(h) 70 year lifetime Is used to be consistent with the development of cancer slope factors. 
(i) USEPA, 1991. Standard Default Exposure Factors . Value for adult. 
(j) US EPA. 1989. RAGS. Volume I. Human Health Evaluation Manual (Pari A). 
(k) Value represents average total body surface area of males and females aged 7 to 18. Assumes 100% of skin surface exposed while swimming. The wader's skin surface 

area is 50% of the swimming value. 
(I) Averaging Time for noncarcinogens is equal to ED (year) x 365 days/year (US EPA, 1989). 
(m) Will be calculacted using the following equation: Sediment Ingestion Rate (mg/day) = Surface water ingestion rate (ml/day) x total solids (mg/ml). 

|(n) The RME skin surface area represents the sum of the surface area for forearms, hadnds, lower legs and feet. The CTE skin surface area represents the sum of 
the skin surface area fro hands, lower legs and feet. 

(ol - Usini; loadings for ihe hands, amis, and lejzs for the irrigation worker rennried in USEP.A (19971. a weighted soil-to-^ikin 

adherence tactorol 2.0 mijcmZ was calculated. One-halt this value {1.0 my'cmZ) used as RME assuming some washoff; 0.5 mgcm2\iscd for MLE. 
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Table C-8 
Exposure Parameters-Swimmer/Wader (Adults) 

Exposure 
Pathway 

Incidental 
Surface Waler 
Ingestion 

Dermal 

Contact with 

Surface Water 

llncidental 
Sediment 
Ingestion 

Dermal 
Contact with 
Sediment 

Parameter 

'Rswimming 

'Rwading 

EF 
ED 

ET 
BW 

ATn^ 

ATc 

SA»,„„,^ 

EF 
ED 

ET 
BW 

ATHC 

ATc 

SIR 
EF 
ED 
BW 

ATnc 

ATc 
SA 

SSAF 
CF 
EF 
ED 
BW 

ATnc 
ATc 

Description 

Surface Water Ingestion Rate (L/hour) 

Surface Water Ingestion Rate (L/hour) 

Exposure Frequency (d/yr) 
Exposure Duration (years) 

Exposure Time (hours/event) 
Body Weight (kg) 
Averaging Time for Non-Carcinogenic Effects (days) 

Averaging Time Carcinogens (days) 

Skin Surface Area Exposed (cm') 

Skin Surface Area Exposed (cm') 

Exposure Frequency (d/yr) 
Exposure Duration (years) 

Exposure Time (hours/event) 
Body Weight (kg) 

Averaging Time for Non-Carcinogenic Effects (days) 

Averaging Time Carcinogens (days) 

Sediment Ingestion Rate (mg/d) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time Carcinogens (days) 
Skin Surface Area Exposed (cm2) 
Soil to Skin Adherence Factor (mg/cm') 
Conversion Factor (kg/mg) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time for Non-carcinogenic Effects (days) 
Averaging Time Carcinogens (days) 

Exposure Parameters || 

CTE 

0.01 

0.01 
6 
9 

1 (swimming) 2 
(wading) 

70 
3,285 

25,550 

18.000 

9,000 
6 
9 

1 (swimming) 
2 (wading) 

70 
3,285 

25,550 

(m) 
6 
9 
70 

3,285 
25,550 

4,499 
0,5 

1.00E-06 
6 
9 

70 
3,285 

25,550 

Source 

(a) 

(a) 

(c) 
(e) 

(f) 

(g) 
(1) 

(h.i.j) 

(k) 

W 
(c) 
(e) 

(f) 

(9) 
(i) 

(h,i,j) 

(0) 
(e) 
(9) 
(1) 

(h,i,j) 

(n) 
(0) 

(c) 
(e) 
(g) 
(1) 

(h,i.i) 

RME 

0,05 

0,01 
12 
30 

1 (swimming) 2 
(wading) 

70 
10,960 

25,650 

18,000 

9.000 
12 
30 

1 (swimming) 2 
(wading) 

70 
10,950 

25,550 

(m) 
12 
30 
70 

10,950 
25,560 
5.672 

1 

1,00E-06 
12 
30 
70 

10,950 
25,550 

Source 

(b) 

(a) 
(d) 
(e) 

(f) 

(g) 
(1) 

(h.i,j) 

(k) 

(k) 
(d) 
(e) 

(f) 

(g) 
(1) 

(h,i,j) 

(d) 
(e) 
(g) 
(1) 

(h,i,j) 

(n) 
(0) 

-
(d) 
(e) 
(9) 
(1) 

(h,i,i) 
Notes: 
CTE - Central Tendency Evaluation 
RME - Reasonable Maximum Exposure. 

(a) USEPA. 1989. Risk Assessment Guidance for Superfund, Volumet. Value is one-fifth of that assumed to occur during a swimming event 
(b) US EPA, 1989. Risk Assessment Guidance for Superfund, Volume i. Value for a swimming event. 
(c) One event per month for the 6 warmest months of the year. 
(d) Two events per month for the 6 warmest months of the year. 
(e) The default values for a residential adult, assuming the individual resides in the same residence for 9 (average) or 30 years (upperbound). 
(f) The exposure frequency of 1 event/month and exposure time of 1 hr/event for swimming represent the values recommended in {heExposure Factors Handbook 

(US EPA. 1997. Table 1-2.) The exposure time of 2 hrs/event for wading Is based on the estimated time spent on outdoor activities Exposure Factors Handbook. US EPA. 1997). 
(g) US EPA, 1997. Exposure Factors Handbook. Body weight is the average of adult males and females 
(h) 70 year lifetime is used to be consistent with the development of cancer slope factors. 
(i) USEPA, 1991. Standard Default Exposure Factors. Value for adult, 
(j) US EPA, 1989. RAGS. Volume I, Human Health Evaluation Manual (Pari A,. 
(k) Value represents recommended skin surface area (100% for for swimmers and 50% for waders). 
(!) Averaging Time for noncarcinogens is equal to ED (year) x 365 days/year (US EPA, 1989). 
(m) Will be calculacted using the following equation; Sediment Ingestion Rate (mg/day) = Surface water ingestion rate (ml/day) x total solids (mg/ml). 

|(n) The RME skin surface area represents the sum of the surface area for forearms, hadnds, lower legs and feet. The CTE skin surface area represents the sum of 
the skin surface area fro hands, lower legs and feet. 

(0) - Using loadings for the hands, anns, and legs for the irrigation worker repoiied in USEPA (1997). a weighted soil-to-skin 
adherence factor of 2.0 mg'cm2 was calculated. One-half this value (1.0 nig'cm2) used as RME assuming some washoff; 0.? mg/cm2 used for MLE. 
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Table T c-10 
Exposure Parameters-Fisher 

Exposure 
Pathway 

Ingestion of 
Fish 

Parameter 

IR 
Fl 
EF 
ED 
BW 

ATnc 
AT, 

Description 

Fish Ingestion Rate (g/d) 
Fraction Ingested (unitless) 
Exposure Frequency (events/yr) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time for Non-Carcinogenic Effcets (days) 
Averaging Time for Carcinogenic Effcets (days) 

Exposure Parameters 

CTE 

17.2 
(b) 
350 

9 
70 

3,285 
25,550 

Source 

(a) 

(c) 
(d) 
(e.f) 

(g) 
(h) 

RIVIE 

81 
(b) 
350 
30 
70 

10,950 
25,550 

Source 

(a) 

(c) 
(d) 
(e,f) 
(g) 
(h) 

Notes: 
CTE - Central Tendency Evaluation 
RME - Reasonable Maximum Exposure 

(a) US EPA, 1997. Exposure Factors Handbook. The RME value is US EPA's recommended mean intake values for subsistence fisher and the CTE value 
is the recommended mean intake for sport anglers. 

(b) Site-/Area-specific information. 
(c) US EPA's current guidance indicates that the fish ingestion rates are expressed in terms of daily ingestion over a long period. 
(d) US EPA, 1997. Exposure Factors Handbook. Recommended average (9 years) and 95th percentile (30 years) for time residing in a household. Table 1-2. 
(e) US EPA, 1989. RAGS, Volume I, Human Health Evaluation Manual (Part A), 
(f) 70 kg body weight and 70 year lifetime are used to be consistent with the development of cancer slope factors. 
(g) Averaging Time for noncarcinogens is equal to ED (year) x 365 days/year (US EPA, 1989). 
(h) Averaging time for carcinogenic effects is equal to 70 year (laverage life expectancy) x 365 days/year (USEPA, 1989). 
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DAVID P. TRAINOR, P.E., P.G. 
Associate 

EXPERIENCE SUMMARY 

Mr. Trainor has over 23 years experience in numerous environmental projects and investigations, which include 
feasibility/plan of operation landfill siting studies, RI/FS programs, groundwater assessments, remedial design, and 
con;truction management. He has represented industrial and govemment clients in technical negotiations and 
presentations involving state and Federal regulatory agencies. 

NewFields currently has 13 offices in Georgia, Alabama, Tennessee, Texas, New Jersey, Colorado, Maryland, 
Massachusetts, and Wisconsin and an Intemational Division with projects in over 70 countries. The firm was 
established to focus on resolution of high profile environmental liabilities. Prior to joining NewFields, Mr. Trainor 
was employed by URS Corporation (formerly Dames & Moore) for 16 years where he held several positions, most 
recently as managing principal ofthe Madison, Wisconsin office. 

REGISTRATIONS AND PROFESSIONAL AFFILIATIONS 

Pro: essional Engineer, Wisconsin, Michigan, Pennsylvania, Califomia, Idaho, Iowa 
Pro'essional Geologist, Wisconsin 
Amirican Society of Civil Engineers 
Intemational Society for Soil Mechanics and Foundation Engineering 
American Institute of Professional Geologists, Certified Professional Geologist, AIPG 

EDUCATION AND TRAINING 

B.S , Geology, Ohio State University, 1975, 
B.S , Civil Engineering, Ohio State University, 1978 
M.S. Civil and Environmental Engineering, University of Wisconsin, Madison, 1983 
OSHA 40-hour Hazardous 

PROFESSIONAL HISTORY 

NewFields, Associate, 2003 to present 
URS Corporation (previously Dames & Moore), Principal-in-Charge/Senior Engineer, 1987 to 2003 
RMF, Inc., Geotechnical Project Engineer, 1983 to 1984; 1985 to 1987 
Northem Engineering and Testing, Geotechnical Project Engineer, 1984 to 1985 
Teriatech, Inc., Staff Engineer, 1978 to 1981 

REPRESENTATIVE PROJECT EXPERIENCE (Following listing is not exhaustive) 

• Oversaw investigation, developed remedial options and directed remedial design and construction for interim 
coal tar removal system from a confined aquifer; coordinates completion of RI/FS for recently listed NPL site, 
former manufactured gas plant and wood treatment site; Ashland, Wisconsin. 

• Coordinated investigation and developed remedial options for a former manufactured gas plant site currently 
used as a bulk propane distribution facility. Marshfield, Wisconsin. 

• Performed research and provided expert testimony about the fate and transport of gasoline contaminants 
released from underground storage tanks allegedly contaminating a private residence. 

• Coordinated and implemented environmental due diligence in preparation for acquisition for poultry processing 
operations at 90+ facilities. 
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Provided expert testimony at an arbitration hearing on the validity of long-term remedial costs for a landfill 
(Superfund site) in southeastern Wisconsin. 

Developed remedial options for several manufactured gas plant sites; New York and Pennsylvania. 

Developed remedial options to expedite closure at a plating facility site contaminating groundwater with 
chromium. 

Evaluated applicability of past and future costs to validate insurance claims for remedial action at several 
landfill sites. 

Provided research and expert testimony at deposition for a named party at a Superfund site identifying other 
PRPs from individual waste stream analyses. 

Directed ROD implemented remedy including a gas extraction system upgrade and point-of-entry water filter 
installations for private homes, municipal sanitary landfill; Hudson, Wisconsin. Included expert testimony at 
trail. 

Provided expert testimony at deposition for a machine parts manufacturer evaluating the identification of 
manufactured gas plant waste disposed on their property; Milwaukee, Wisconsin. 

Provided expert testimony at trial for a paper company providing altemative water supplies for private 
residences affected by groundwater contamination from an industrial landfill; Eau Claire, Wisconsin. 

Developed strategy for investigating and providing cleanup options for dry-cleaning sites; Stevens Point, 
Wisconsin. 

Provided Agency negotiation, consultant review and oversight of an investigation and remedial options analysis 
for an abandoned sanitary landfill; Rice Lake, Wisconsin. 

Directed remedial design and remedial action oversight including final cover and landfill gas control, for an 
abandoned municipal waste landfill; Wausau, Wisconsin. 

Directed remedial design activities, including final cover and landfill gas control, for an abandoned municipal 
waste landfill; Rhinelander, Wisconsin. 

Performed a groundwater assessment, negotiated Agency approval for a selected remedial option, and directed 
construction management of a leachate extraction system for a paper waste landfill; Eau Claire, Wisconsin. 

Directed preparation of design plans and specifications, and construction management for remediation of 
200,000 cubic yards of mining wastes under the Wisconsin Envirormiental Repair Program; Mineral Point, 
Wisconsin. 

Directed work plan development, negotiated USEPA approval, and directed the investigation for an abandoned 
landfill (NPL site); Tomah, Wisconsin. 

Oversaw design and construction of a landfill gas extraction system for an abandoned sanitary landfill; Tomah, 
Wisconsin. 

Directed investigation and remedial design activities for groundwater contamination from a former truck-trailer 
manufacturing operation; Edgerton, Wisconsin. 

Provided expert testimony at trial for food processing company siting a solid waste disposal facility. 

Provided expert testimony at deposition for a defendant for insurance claims at a foundry waste site 
(contaminated with lead); Milwaukee, Wisconsin. 

Prepared and implemented USEPA-approved RCRA facility investigation work plan for a hazardous waste 
incinerator (CWM Chemical Services); Chicago, Illinois. 

Directed preparation of Plan of Operation for a 3.5 million cubic yard sanitary landfill, including expert 
testimony before the Waste Facility Siting Board; Madison, Wisconsin. 
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Directed preparation of plans and specifications for landfill cover restoration, state Superfund site; Madison, 
Wisconsin. 

Directed a remedial investigation and feasibility study for groundwater remediation options for an abandoned 
landfill; Dane County, Wisconsin. 

Directed remedial investigation for a fonner wood treatment (creosote) facility; Reed City, Michigan. 

Negotiated language for a voluntary consent order and directed investigafion for a landfill remedial 
investigation (PRP group); Madison, Wisconsin. 

Coordinated design and construction of a landfill gas extracfion system; Madison, Wisconsin. 

Directed preparation of a Feasibility Study and hydrogeologic assessment for a 1.5 million cubic yard industrial 
landfill; Wisconsin. 

Coordinated investigations and developed remediation options for several abandoned city sanitary landfills; 
Madison, Wisconsin. 

Developed a Feasibility Study for a 4 million cubic yard sanitary landfill, and provided expert testimony at a 
contested-case hearing; Madison, Wisconsin. 

Supervised subsurface invesfigations and prepared recommendafions for remediation of two chlorinated 
hydrocarbon spill sites; Wisconsin manufacturing facilities. 

Supervised subsurface invesfigations and prepared hydrogeologic reports for several closed municipal landfill 
sites; Madison, Wisconsin. 

Prepared RCRA facility investigation work plan for a large military defense contractor (Hamilton Standards); 
Windsor Locks, Connecticut. 

Supen'ised investigations and developed remedial designs for several tank release sites; Wisconsin and 
Michigan. 

Developed remediation options for PCB-contaminated soils at an aluminum manufacturing plant; Kentucky. 

Coordinated investigation and developed design for a large demolition waste landfill facility; Portage County, 
Wisconsin. 

Developed an environmental and economic assessment for a county siting a hazardous waste facility; 
Minnesota. 

Prepared closure verification report for hazardous waste handling facilities in Wisconsin (APV Crepaco) and 
Illinois (Chemical Waste Management). 

Prepared feasibility/plan of operation report for a PCB transformer salvage facility; Juneau, Wisconsin. 

Designed a vacuum extracfion system for remediafion of an underground gasoline spill at a service station; 
Madison, Wisconsin. 

Designed and supervised construction of clay-lined earthen impoundments with dewatering facilities for 
foundry process sludge for a large industrial foundry facility; Defiance, Ohio. 

Devised geotechnical testing programs of various waste materials generated from paper manufacturing 
processes. 

Provided geotechnical analysis and recommendafions for repair of a failure in a clay liner sidewall for a 
sanitary landfill; Minneapolis. 

Designed and implemented a modified multi-unit triaxial device to study the effects of leachate permeants on 
clay soils. 

Designed and provided construction documentation, kiln dust disposal facility; Alpena, Michigan. 
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• Designed and provided construction documentation, sanitary landfill; Minneapolis. 

• Designed and provided construction documentation, foundry waste landfill; Milwaukee. 

• Performed hydrogeoiogical assessment of a solvent spill for an underground storage tank; South Bend, Indiana. 

• Determined stability and projected settlements of embankments for bridge foundation; Idaho. 

• Designed foundation and retaining structure recommendations for various commercial, industrial and 
transportafion facilities; Idaho, Oregon and Washington. 

• Designed foundation systems for residential, commercial and industrial buildings constructed on problem soils; 
San Francisco Bay area. 

• Developed recommendations for the repair of residential structures damaged by soil expansion and settlement; 
San Francisco Bay area. 

• Analyzed static and dynamic seacliff erosion and provided setback recommendations for a coastal 
development; Aptos, Califomia. 

PUBLICATIONS AND PRESENTATIONS 

Author, "Characterization and Remedial Action at a Former MGP Adjacent to a Former Wood Treatment 
Operation," Gas Technology Institute Site Remediation Technologies Conference, 2000. 

Co-author, "Isotopic Idenfification of the source of Methane in Subsurface Sediments of an Area Surrounded by 
Waste Disposal Facilities," in Applied Geochemistry, USGS, 1998. 

Co-author, "Groundwater Remediation at a Deink Landfill," TAPPI Environmental Conference, 1994. 

Author, "Isotope Aging to Determine Methane Gas Sources, Geological Society of America, National Conference, 
1992. 

Author, "Current Status of Environmental Assessments," Govemment Institutes Seminar, Madison, 1992. 

Author, "RCRA Corrective Action - 1990," paper presented to the Minnesota State Bar Associafion, Minneapolis, 
1990. 

Author, "Investigation and Remediation of a Printing Solvent Release," paper presented at the short course 
Detection and Correcfive Action for Leaking Underground Storage Tanks, Department of Engineering-Professional 
Development, University of Wisconsin, Madison, 1989. 

Co-author, "Case Studies in Constructive Use of Foundry Wastes for Landfill Construction," paper presented at the 
American Foundrymen's Society Casting Conference, 1987. 

Author, "Moisture and Saturafion Effects on Hydraulic Conductivity Testing," paper presented at the ninth annual 
Madison Waste Conference, 1986. 

Co-author, "Use of Foundry Quenched Slag - Drainage Medium." presented at the 1986 Madison Waste 
Conference. 
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Senior Scientist 
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AREAS OF EXPERTISE 

• Contaminated Sediment 
Transport and Fate 

• Ecological Risk 
Assessments 

• Natural Resource 
Damage Assessment 

EDUCATION 

Ph.D. Concentration in 
Marine Ecology, 1976, 
Oregon State University 

Master of Science in 
Zoology, 1969, University of 
New Hampshire 

Bachelor of Arts in Zoology, 
1964, University of New 
Hampshire 

REGISTRATION 

Professional Biologist, 
British Columbia, # 1230 

PROFESSIONAL HISTORY 

URS Corporation (formerly 
Dames & Moore), Senior 
Consultant, 1994-present. 

Balsam Environmental 
Consultants, President and 
Senior Consultant, 1986-
1994. 

Normandeau Associates, Inc., 
President, Executive Vice 
President, Vice President of 
Operations, and Project 

REPRESENTATIVE EXPERIENCE 

Dr. Bosworth is a Senior Scientist with URS. He has over 30 years 
of consulting experience in evaluating environmental impact and 
working with clients to develop strategies for site remediation. 
This work has included studies for the siting and operation of major 
facilities as well as fate and transport studies for a variety of 
contaminants in aquatic and marine environments. Dr. Bosworth 
also conducts ecological risk assessments and Natural Resource 
Damages Assessments and develops and negotiates site-specific 
environmental cleanup criteria for contaminated sites. He has been 
involved in a number of large projects dealing with the 
management or remediation of contaminated sediments or dredge 
materials. 

Dr. Bosworth has negotiated numerous scopes of work for 
environmental studies with state and federal regulatory agencies 
and has provided expert testimony on environmental impact at over 
a dozen regulatory hearings at state and federal levels as well as for 
cost recovery litigation. He has also made project presentations and 
moderated panels at various public meetings. 

Dr. Bosworth was a member of and past Chair ofthe Scientific 
Advisory Committee ofthe U.S. EPA's Hazardous Substances 
Research Center South/Southwest, a consortium of universities led 
by Louisiana State University which conducts exploratory research 
in issues dealing with contaminated sediments and dredge 
materials. 

Before joining URS, Dr. Bosworth was one ofthe founders of and 
President of Balsam Environmental Consultants, Inc., an 
environmental consulting company specializing in hazardous waste 
site investigations, environmental impact evaluations and wetlands 
restoration. 

PROJECT RESPONSIBILITIES 

• Principal Scientist and Ecological Risk Assessor to Xcel 
Energy for the Ashland/NSP Site in Ashland, WL Sediment in 
area offshore from historical MGP plant is contaminated with 
elevated levels of PAHs. Responsibilities include supporting 
project team in evaluation of EPA contractor's ecological risk 
assessment and providing direction in issues dealing 
contaminated sediment fate and transport. Currently part of a 
multiple stakeholder team developing a Baseline Problem 
Formulation for future remedial investigation work. 
Participated in presentation to EPA National Contaminated 
Sediments Technical Advisory Group. 

• Principal Scientist and Risk Assessor to ConocoPhillips for 
sites in Weymouth, MA. Risk assessment being conducted 
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Senior Scientist 

Manager, 1972-1985. 

AFFILIATIONS 

Past Chair and Member, 
Scientific Advisory 
Committee ofthe Hazardous 
Substance Research 
Center/South and Southwest, 
1992-2002. 

Member, Society of 
Environmental Toxicology 
and Chemistry 
1998-Present. 

Member, Marine Studies 
Curriculum Advisory 
Committee, Southem Maine 
Vocational Technical 
Institute, 1979-1980. 

Invited member to NOAA 
North and Mid-Atlantic 
Region Conference on 
Marine Pollution Studies, 
1980. 

Executive Board Member, 
New England Estuarine 
Research Society, 1976-1980. 

Participated in OCEANLAB 
(undersea laboratory) 
workshop sponsored by New 
England Marine Advisory 
Service, 1976. 

under Massachusetts Contingency Plan. As part of evaluation 
of sediment quality in Weymouth Neck Region, conducted 
PAH forensic analysis. Results indicated predominantly low 
temperature pyrogenic sources of PAHs in the nearshore 
sediments. 

Principal Scientist and Project Manager to Union Carbide for 
site in Ponce, Puerto Rico. Work involved developing work 
plan for sampling PAH-impacted sediments in former 
discharge. A management-level ecological risk assessment was 
also conducted to develop altemative action levels for cleanup 
of PAHs in order to guide remedial decisions. 

Principal Scientist to AVX Corporation for an independent 
evaluation of a U.S. EPA feasibility study at New Bedford 
Harbor Superfund Site. Included assessments of environmental 
and transport issues related to Natural Resource Damages 
issues and site remediation. Developed recommendations to 
address potential adverse impacts of PCB and heavy metals 
contamination in the estuarine sediments of the harbor. 
Provided management of, and collaborated with a team of 
nationally recognized PCB experts who evaluated PCB fate and 
transport, sediment quality criteria, toxicology, ecological risk, 
epidemiology, etc. As an altemative to dredging of over one 
hundred acres of estuary a Remedial Action Plan was 
developed that involved altemative cleanup levels and in-situ 
sub-aqueous capping of approximately 50 acres of 
contaminated sediment in shallow Upper Estuary of New 
Bedford Harbor. In addition a mitigation plan for restoration of 
13-acre salt marsh potentially affected by site remediation was 
developed. Evaluated apportionment of damages and 
remediation costs of various PRPs and third parties. 

Principal Scientist and Project Coordinator for Operable Unit 2 
of Sullivan's Ledge Superfund Site in New Bedford, 
Massachusetts. Addressed Natural Resource Damages and 
Ecological Risk Assessment issues for Middle Marsh. 
Evaluated potential effects of PCB in wetland site. Provided 
litigation support for and participated in negotiations with other 
parties on allocation and cost issues. This includes presenting 
an altemative limited action strategy for leaving PCBs in place 
rather than destroying valuable wetland area. Negotiated 
Statement of Work, managed Pre-Design and remedial design 
studies. 

Senior Consultant and Project Manager to Union Carbide (now 
Dow Chemical) for site in Belleville, Ontario. Evaluated 
altematives for site remediation and conducted a Level 1 
Ecological Risk Assessment of potential impacts of PCB and 
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Senior Scientist 
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Other constituents in a Lake Ontario wetland. Evaluated 
comparative impacts of excavation versus monitored natural 
recovery of PCB wetlands. This Risk Assessment was 
conducted following Ontario Provincial guidelines. A natural 
attenuation strategy for the wetlands was approved by the 
Ontario Ministry ofthe Environment. 

Senior Consultant for an ecological risk assessment for 
evaluating potential effects of PCB in wetlands and Mystic 
River, Medford, MA. Involves evaluating potential for natural 
attenuation through burial and biodegradation. Risk 
assessments being conducted under the Massachusetts 
Contingency Plan protocol. 

Senior Consultant for an ecological risk assessment for 
evaluating potential effects of PCB and pesticides in wetlands 
and ponds of Alcan Rolled Products Company in Oswego, New 
York. Involves evaluating potential for natural attenuation 
through burial and biodegradation. PCB congener vertical 
distribution and toxicity equivalency is being addressed. 

Co-Principal Investigator with Drs. Louis J. Thibodeaux and 
Danny Reible, Louisiana State University, for technology 
transfer of methodologies for in situ capping of contaminated 
bed sediments. A workshop was conducted that brought 
together selected members ofthe research, regulatory and 
consulting engineering communities on a national level. The 
purpose of this workshop was to develop a common perspective 
ofthe state ofthe practice, identify and discuss technical issues 
that need solution and develop an action plan to address these 
issues. The results of this workshop was published and 
incorporated into an Internet site. 

Principal Scientist to Tyco Suppression Systems-Ansul, 
Marinette, WI for site adjacent to Menominee River. Prepared 
baseline ecological risk assessment for evaluation of effects of 
arsenic in sediments of Menominee River to invertebrate, fish 
and wildlife receptors. Identified different species of inorganic 
and methylated arsenic species to differentiate their respective 
effects. Work has included sediment characterization, sediment 
bioassays and comprehensive benthic community 
characterization. 

' ^ ^ 

Principal Scientist and Project Manager for a Baseline 
Ecological Risk Assessment for Hercules Chemical in Parlin, 
NJ. The objective of this study was to develop risk-based 
cleanup criteria for DDT in Brook 3 where DDT manufacturing 
by-products had historically been discharged. The assessment 
has involved evaluation of site-specific exposure pathways to 
receptors found in the area and estimating levels of DDT in 
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sediment and surface water that would be protective of these 
receptors. Further work is presently being conducted to 
characterize nature and extent as well as potential risk from 
DDT in sediments in the South River into which Brook 3 
discharges. A baseline ecological risk assessment currently is 
being conducted. Supporting work has included sediment 
characterization and benthic and fish community 
characterization. 

Principal Scientist to ConocoPhilips, Inc. for conducting an 
evaluation potential impact to intertidal and subtidal sediments 
near Weymouth Neck Massachusetts from contaminants 
associated with former fertilizer operation. Potential 
contaminants included arsenic, copper, zinc, and PAHs. 

Senior Consultant to CITGO Petroleum Corporation for a site 
in Sulfiir, LA along the Calcasieu River Estuary. 
Independently evaluated the fate and transport of sediment-
associated chemicals in Calcasieu Estuary. Critically reviewed 
preliminary Natural Resource Injury Evaluation prepared by 
NOAA. Monitoring and providing critical review of Calcasieu 
Esmary RI/FS investigations for CITGO. 

Principal Scientist for critique of a Natural Resources Damages 
Assessment of the Southem Califomia Bight. Provided 
litigation support and expert opinion on issues related to fate, 
transport and ecological effects of DDT and PCB associated 
with the sediment bed on the Palos Verdes Shelf 

Principal Scientist and Project Manager to Nexen (formerly 
Canadian Occidental Petroleum Ltd.) for site in Squamish, BC. 
Completed human health and ecological risk assessment for 
assessing the potential effects of chlor-alkali and chlorate plant 
operations on Howe Sound and surrounding upland areas. Risk 
assessment evaluated the potential effects from several 
chemicals, including, mercury and chromium. Provided 
guidance to Nexen for management of contaminated sediments 
and ground water. Conducted sediment toxicity bioassays and 
benthic community characterization. Provided expert testimony 
before BC Environmental Appeals Board on aspects ofthe 
project. 

Principal Scientist and Senior Peer Reviewer to BCMWLAP 
contract managed by Golder Associates for screening 
ecological risk assessment evaluating the potential impacts 
from Britannia Mine on Howe Sound intertidal and subtidal 
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ecosystems. 

Principal Scientist to Domtar, Inc. for evaluation of sediment 
contamination at Vancouver Shipyard. Work consisted of 
critical review of historical reports and development of an 
expert opinion. 

Principal Scientist and Project Manager to Dow Chemical 
Canada, Inc. for site in Samia, Ontario. Worked with Dow to 
help develop strategy for addressing impacted sediments in St. 
Clair River along Dow waterfront. Developed work plan for 
sampling sediments to acquire data to support an evaluation of 
remedial altematives for former Dow Outfall Area. Pilot 
dredging project for a portion of the St. Clair using TMT® 
dredge has been implemented and Phase I operational dredging 
is now being conducted. Currently working with Ontario MOE 
and Environment Canada on behalf of Dow to develop risk 
assessment guidance for the management of contaminated 
sediments in other areas ofthe St. Clair River. 

Project Manager for evaluating the environmental impact of 
various project altematives for a 6-acre Portsmouth, New 
Hampshire port facility expansion on marine and wetland 
communities in the Piscataqua River. Project lead for 
development of mitigation plans, significant regulatory 
negotiations, and successfiil permitting effort including U.S. 
Army Corps of Engineers Section 10 and 404 permits for 
dredging and ocean disposal. Coastal Zone Management 
Consistency, and Section 401 Water Quality Certification. 
Marine terminal was successfully permitted and constmction 
was initiated in 1996. 

Project Manager for a Lake Ontario shoreline protection study 
for the U.S. Army Corps of Engineers 

Officer-in-Charge for several projects at various New England 
harbors to provide information on the environmental impacts of 
dredging and spoil disposal for the U.S. Army Corps of 
Engineers. 

Senior Consultant and Risk Assessor for the GE Medford, MA 
site. Responsibilities have included preparation of a Stage I 
Ecological Risk Screening (under the Massachusetts 
Contingency Plan) addressing PCBs in the sediments of an 
aquatic area contiguous to the Mystic River. 

^Ht^ ' 

Principal Scientist providing litigation support and expert 
testimony for Natural Resources Damages claims for 
confidential client in Commencement Bay. 
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Senior Consultant and Risk Assessor to General Electric for 
investigations at GE Schenectady Plant. Responsibilities have 
included development of a proposal for a habitat enhancement 
and natural attenuation plan in lieu of RCRA cap for 200 acre 
landfill on site. This work has also included the preparation of 
a screening ecological risk assessment. 

Senior consultant to Bethlehem Steel Corporation, 
Lackawanna, NY. Developed a Tier 2 ecological risk 
assessment of former coke and steel manufacmring operations 
site located on Lake Erie. Considered potential impacts on both 
terrestrial and aquatic receptors from various constiments of 
potential concem, including PAHs, resulting from those 
operations. 

Project Manager for Limited Ecological Risk Assessment for 
McKin site in Gary, Maine. This project evaluated the 
potential risk of trichloroethylene and 1,1,1-trichloroethane in 
ground water to aquatic receptors in a nearby stream. An 
instream benthic macroinvertebrate evaluation was also 
conducted following Maine Department of Environmental 
Protection protocols. 

Project Manager for a large, multi-year, multidiscipline 
baseline environmental study in coastal waters of New 
Hampshire for Seabrook Station, a nuclear generating station. 
Included design, development and evaluafion of a sampling 
program for all biological communities, and collaboration on 
design of physical oceanographic smdies. Supervised 
installation and maintenance of over 40 in-sim instmments in 
nearshore ocean environment, negotiated with state and federal 
regulatory agencies, and provided expert testimony on 
environmental impact at over a dozen regulatory hearings. 

Project Manager for a Method 2 Modification to Massachusetts 
Contingency Plan Standards. This project involved the use of a 
ground water transport model to predict concentrations of 
cyanide in ground water and extrapolate potential effects to 
downstream surface water receptors. 

Project Manager for a wetlands functional evaluation used as 
part of a Stage 1, Method 3 Environmental Assessment 
conducted in accordance with the Massachusetts Contingency 
Plan. 

Principal-in-Charge for an ecological risk assessment under 
CERCLA for a municipal landfill in Vermont. Identified 
ecological receptors that may be exposed to chemicals 
associated with landfill seeps, quantified levels of exposure and 
developed information on toxic effects of chemicals to 
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characterize risks to the ecosystem. 

• Officer-in-Charge for smdies of water quality, benthos, and 
aquatic and terrestrial habitats for FERC Exhibit E for proposed 
"Big A" hydroelectric facility. Included developing scope of 
work, reviewing and approving study plans and technical 
reports, and using Habitat Evaluation Procedures (HEP) for 
developing mitigation plans. 

• Officer-in-Charge of physical and biological studies of OCS 
test site prior to leasing of offshore areas for exploratory 
drilling, George's Bank, Baltimore Canyon, Georgia 
Embayment. 

• Officer-in-Charge of development of a candidate environmental 
impact study for a proposed dredging program at the 
Portsmouth Naval Shipyard in Kittery, Maine. Involved 
assessing dredging impacts as well as evaluating and selecting 
both offshore and upland spoil disposal sites. 

PUBLICATIONS AND PRESENTATIONS 

• Bosworth, W.S. and Turner, R.R. 2001 The Fate and Transport of 
Mercury in a Canadian Fjord. Presented at SET AC 2001. 

• Turner, R.R. and Bosworth, W.S. 2001. Idenfification and Evaluation 
of Potential Groundwater Transport Pathways from Former Chlor-
alkali Plant into a Fjord System.. Presented at SET AC 2001. 

• Bosworth, W. S. and S. A. Sundstrom. 1995. How Much Do We 
Need to Dredge?: Strategies for Decision Making When Dredging 
Contaminated Sediments. Presented at the Fourteenth World 
Dredging Congress. November 1995. Amsterdam, The Netherlands. 

• Short, F. T., R. Davis, D. M. Burdick, D. McHugh and W. S. 
Bosworth 1995. Restoration and Creation of Eelgrass, Salt Marsh and 
Mudflat Habitat in the Piscataqua River, New Hampshire. Presented 
at the autumn 1995 meeting of the Estuarine Research Federation 
Conference. 

Bosworth, W. S. and L. J. Thibodeaux. 1990. Bioturbation: A 
Facilitator of Contaminant Transport in Bed Sediment. 
Environmental Progress. 9(4):210-217. 

Thibodeaux, L. J., D. D. Reible, W. S. Bosworth, L. C. Sarapas. 1990. 
A Theoretical Evaluation ofthe Effectiveness of Capping PCB-
Contaminated New Bedford Harbor Bed Sediment. Louisiana State 
University Research Center Report. 180 pp. 

Bosworth, W. S. and L. J. Thibodeaux, 1989. Bioturbation: A 
Facilitator of Contaminant Transport in Bed Sediment. Presented to 
American Society of Chemical Engineers, Session No. 120. Annual 
Meeting. 
Grabe, S. A., J. W. Shipman, and W. S. Bosworth, 1983. New 
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Hampshire Lobster Larvae Studies. IN: Michael J. Fogarty (Ed), 
Distribution and Relafive Abundance of American Lobster, Homams 
americanus. larvae: New England Investigafions during 1974-1979. 
p.63-64. NOAA Tech Rep. NMFS SSRF-775. 

• Bosworth, W. S., J. Germano, D. J. Hartzband, A. J. McCusker and 
D. C. Rhoads, 1980. Use of Benthic Sediment Profile Photography in 
Dredging Impact Analysis and Monitoring. IN: Proceedings ofthe 
Ninth Worid Dredging Conference (WODCON IX), 29-31 October 
1980, Vancouver, B.C., Canada. 

• Mattice, J. S. and W. S. Bosworth, 1979. A Modified Venturi Sucfion 
Sampler for Collecting Corbicula. Progressive Fish Culturist. 
41(3):121-123. 

• Bosworth, W. S., 1976. The Biology ofthe Genus Eohaustorius 
(Amphipoda: Haustoridae) on the Oregon Coast. Ph.D. Dissertation. 
Oregon State University. 200 pp. 

• Bosworth, W. S., 1973. Three New Species of Eohaustorius 
(Amphipoda: Gammaridea) from the Oregon Coast. Crustaceana. 
25(7):253-260. 

Authored and/or contributed to hundreds of technical reports on various 
aspects of marine and aquatic communities. 
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Table H-2 Summary 

Analyte 

Semi-volatile Organics 

1,2,4-Trlchlorobenzene 

1-Methylnaphthalene 

2,4-DlmethYlphenol 

2-MethvlnaDhthalene 

Acenaphthene 

Acenaohthvlene 

Anthracene 

Ben2o(a)anthracene 

Benzo(alpYrene 

Benzofbifluoranthene 

Benzo(g,h,i)perylene 

Benzofkifluoranthene 

Butyl benzyl phthalate 

Chrysene 

Dlbenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

Indenod .2,3-cd)Dvrene 

Naphthalene 

o-C:resol 

p-C:resol 

Phenanthrene 

Phijnol 

cif Detected Constituents in 

Units 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

Detection 

% 

37% 

67% 

4% 

59% 

42% 

38% 

48% 

61% 

62% 

59% 

42% 

51% 

4% 

54% 

13% 

68% 

44% 

51% 

56% 

4% 

4% 

64% 

8% 

Count 

31/84 

4/6 

1'24 

39/66 

36/85 

34/90 

43/90 

55/90 

56/90 

53/90 

38/90 

46; 90 

1/24 

49/90 

11/85 

61/90 

40/90 

46/90 

52/93 

1/24 

1/24 

58/90 

2/24 

Range of 

Detection Limits 

100-100000 

-

330-46000 

330-440 

330 - 39000 

330 - 39000 

330-39000 

330-440 

330-440 

330-440 

330-46000 

330-440 

330-46000 

330-440 

330-46000 

330-440 

330-39000 

330-440 

13-440 

330-46000 

330 - 46000 

330 - 39000 

330-46000 

Soil 

5 Min 

9.7 

11000 

8200 

25 

41 

83.5 

24 

17.3 

21.9 

14.9 

9.9 

6.69 

96 

11.8 

97 

35 

1.95 

11.3 

17 

180 

160 

19.9 

350 

Max 

2994000 

1100000 

8200 

8745000 

836000 

1875000 

640000 

323000 

206000 

200000 

86000 

170000 

96 

313000 

10800 

790000 

1003000 

100000 

10225000 

180 

160 

2690000 

1200 

2nd Max 

157000 

660000 

1209000 

782000 

354000 

324000 

220000 

205000 

191000 

79000 

74000 

220000 

10600 

605000 

320000 

65600 

1800000 

2256000 

350 

Location 

oflVIax 

TP-4 

SB-4 

B-31 

TP-4 

TW-6 

TP-4 

TP-4 

TP-4 

TP-5 

B-31 

TW-1 

B-31 

B-28 

TP-4 

TW-6 

B-31 

TP-4 

B-31 

TP-4 

B-25 

B-25 

TP-4 

MW-9 

Avg of 

Del 

113300.54 

520250.00 

8200.00 

380224.33 

110330.41 

100131.87 

62068.23 

27780.33 

25649.70 

21081.05 

17116.38 

11784.70 

96.00 

31686.77 

2910.27 

53433.23 

78213.98 

14741.97 

394048.94 

180.00 

160.00 

207628.82 

775.00 

Average 

with ND 

76341.84 

520250.00 

2772.17 

296616.78 

78351.66 

69969.87 

48919.07 

23182.09 

21792.25 

17490.56 

12239.53 

9547.30 

3281.57 

25490.69 

3348.53 

45298.99 

57319.98 

11731.73 

315271.66 

3283.48 

3282.61 

177407.16 

3199.57 

95% UCL 

155486.62 

928205.19 

4916.65 

553289.70 

111839.89 

118240.60 

68978.01 

33407.22 

30000.15 

24527.08 

16115.12 

14022.05 

96.00 

35756.75 

4486.43 

67997.63 

84359.09 

15460.44 

541281.40 

180.00 

160.00 

263842.56 

1200.00 

Sed 
TEC 

8.0E+00 

2.9E+02 

2.0E+01 

6.7E+00 

5.9E+00 

5.7E+01 

1.1 E+02 

1 1.5E+02 

2.4E+02 

1.7E+02 

2.4E+02 

! 1.7E+02 

3.3E+01 

4.2E+02 

1 7.7E+01 

[ 2.0E+02 

1 1.8E+02 

i 6.7E+03 

2.0E+02 

4.2E+03 

%> 

36.9% 

4.2% 

59.1% 

42.4% 

37.8% 

42.2% 

56.7% 

55.6% 

52.2% 

38.9% 

38.9% 

50.0% 

12.9% 

55.6% 

40.0% 

45.6% 

39.8% 

0.0% 

50.0% 

0.0% 

Sed. 

PEC 

1.8E+01 

2.9E+02 

2.0E+02 

8.9E+01 

1.3E+02 

8.5E+02 

1.1E+03 

1.5E+03 

1.3E+04 

3.2E+03 

1.3E+04 

1.3E+03 

1.4E+02 

2.2E+03 

5.4E+02 

3.2E+03 

5.6E+02 

6.7E+03 

1.2E+03 

1.2E+04 

%> 

35.7% 

4.2% 

50.0% 

40.0% 

36.7% 

34.4% 

41.1% 

36.7% 

15.6% 

21.1% 

11.1% 

37.8% 

11.8% 

37.8% 

33.3% 

25.6% 

35.5% 

0.0% 

38.9% 

0.0% 
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Table H-2 Summary of Detected Constituents in Soil (continued) 

Analyte Units 
Detection 

% Count 
Range of 

Detection Limits Min Max 2nd Max 
Location Avg of Average 
of Max Det with ND 95% UCL 

Sed 
TEC 

Sed. 
PEC %> 

Phenolics, total recoverable 

Pvrene 

Total Semi-VOCs 

ug/kg 100% 1/1 

ug/kg 69% 62/90 330-440 

ug/kg 56% 15/27 330-440 

8300 8300 1865N-1871E 8300.00 8300.00 

46.6 945000 759000 TP-4 86794.59 75816.61 108563.50 

52 6676200 3354000 B-31 847446.60 552748.87 1064775.94 

2.0E+02 58.9% 1.5E+03 48.9% 

Notes: Analyte- Shiown underlined if Max > Probable effects concentration (PEC) and in bold if 95% UCL > PEC; TEC = 
ttiresfiold effects concentration; PEC and TEC taken from from Consesus Based Sediment Quality Guidelines, December 2003; 
Cyanide standard is from Region V ESL; Min, Max, 2nd Max, and Avg of Detected Values represent only detected results; 95% 
UCL calculated using t statistic (normal distribution) but defaults to Max if greater than maximum detected result. 
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Table H-3 Summary of Detected Constituents in Sediment (continued) 
Detection 

Analyte Units 
Range of 

Detection Limits Min Max 2nd Max 
Location 
of Max 

Avg of 
Det 

Average 
with ND 95% UCL 

Sed 
TEC 

Sed. 
PEC 

Naphthalene 

Phenanthrene 

Phenol 

Pvrene 

Total PAH 

Tctal Semi-VOCs 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

45% 

45% 

5% 

41% 

57% 

100% 

245/543 

246/543 

4/88 

223/543 

306/540 

10/10 

19 

19 

19 

19 

-21000 

-21000 

-41 

-21000 

23 2710000 2540000 2300N-1600E 135647.39 82204.81 102009.78 

18 1200000 999000 2400N-1600E 64794.80 40330.52 49099.24 

16 69 69 2700N-850E 46.00 15.68 17.28 

24 439000 410000 2400N-1600E 31213.48 18124.99 21713.46 

1.8E+02 39.6% 5.6E+02 35.4% 

2.0E+02 40.3% 1.2E+03 29.7% 

4.2E+03 0.0% 1.2E+04 0.0% 

2.0E+02 38.5% 1.5E+03 28.7% 

176.4 7247000 6938000 2300N-1600E 372631.39 372631.39 439188.70 | 1.6E+03 43.0% 2.3E+04 25.7% 

2E+05 4898840 3503690 2400N-1700E 1505447.00 1505447.00 2478662.37 i 

Notes: Analyte- Shown underlined if Max > Probable effects concentration (PEC) and in bold if 95% UCL > PEC; TEC = 
threshold effects concentration; PEC and TEC taken from from Consesus Based Sediment Quality Guidelines, December 2003; 
Cyanide standard is from Region V ESL; Min, Max, 2nd Max. and Avg of Detected Values represent only detected results; 95% 
UCL calculated using t statistic (normal distribution) but defaults to Max if greater than maximum detected result. 
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Table H-3 Summary of Detected Constituents in Sediment 

Analyte Units 
Detection Range of 

% Count Detection Limits Min Max 2nd Max 
Location Avg of Average 
of Max Det with ND 95% UCL 

Sed 
TEC %> 

Sed. 
PEC %> 

Semi-volatile Organics 

1,2,3-Trichloro benzene 

1.2.4-Trlchlorobenzene 

1-Methylnaphthalene 

1-Methylphenanthrene 

2,6-Dimethylnaphthalene 

2-Methvlnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(alAnthracene 

Benzo(a)Pvrene 

Benzo(b)Fluoranthene 

Benzo(e)pvrene 

Benzo(a.h,i)Dervlene 

Benzo(k)Fluoranthene 

Carbazole 

Chrvsene 

Dlbenzo(a,hlAnthracene 

Dibenzofuran 

Fluoranthene 

Fluorene 

Indenod.2.3-cd)PYrene 

m & p-cresols 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

0% 

1% 

42% 

24% 

27% 

43% 

40% 

22% 

37% 

34% 

32% 

27% 

23% 

21% 

37% 

7% 

34% 

17% 

58% 

40% 

35% 

21% 

23% 

1/216 

2/216 

138/327 

50/212 

58/212 

236/543 

218/543 

120/543 

202/543 

184/543 

172/543 

146/543 

70/300 

116/543 

124/331 

1/14 

182/543 

57/331 

57/98 

216/543 

192/543 

114/543 

20/88 

28 

28 

19 

19 

19 

19 

19 

19 

19 

19 

12 

19 

19 

19 

19-

19 

19-

19 

19 

13 

-57700 

- 57700 

-40 

-
-
-21000 

-21000 

-130000 

-21000 

-130000 

-130000 

-130000 

-24 

-130000 

-130000 

-130000 

-130000 

-40 

-21000 

-21000 

-130000 

-42 

53 

512 

12 

660 

330 

10 

4.9 

5.1 

6.4 

13 

14 

12 

20 

9 

12 

5100 

16 

17 

5.7 

31 

5.8 

6.7 

34 

53 

14800 

783000 

69000 

160000 

2380000 

1020000 

130000 

360000 

150000 

110000 

54000 

34000 

54000 

74000 

5100 

130000 

6400 

33500 

330000 

500000 

49000 

1100 

512 

546000 

69000 

160000 

2120000 

833000 

130000 

300000 

140000 

110000 

51000 

34000 

46000 

71000 

120000 

6100 

25700 

277000 

400000 

39000 

310 

2800N-1300E 

2300N-1300E 

2400N-1700E 

2400N-2000E 

2400N-2000E 

2300N-1600E 

2400N-1600E 

2400N-2000E 

2300N-1600E 

2300N-1600E 

2400N-2100E 

2400N-2100E 

2400N-2000E 

2400N-2100E 

2400N-2100E 

2400N-1400E 

2300N-1600E 

2500N-1800E 

2400N-1700E 

2300N-1600E 

2300N-1600E 

2400N-2100E 

3100N-1900E 

53.00 

7656.00 

39261.69 

12014.00 

23683.79 

110182.34 

57959.37 

8956.84 

26994.99 

12211.78 

10085.62 

6020.34 

2616.71 

5046.13 

6754.48 

5100.00 

11466.92 

1090.60 

2219.60 

25358.75 

32615.34 

4701.50 

136.95 

1160.46 

1206.88 

30441.33 

12014.00 

23683.79 

65366.98 

32481.83 

4017.09 

14692.09 

6547.94 

5415.27 

3206.77 

1799.01 

2563.06 

3325.97 

5100.00 

6119.39 

1246.10 

1295.71 

14289.00 

16833.03 

2434.02 

41.22 

53.00 

1632.10 

38935.22 

13927.93 

27742.06 

81367.07 

39756.34 

5023.35 

17703.76 

7801.29 

6419.16 

3773.43 

2300.09 

3048.18 

4183.73 

7264.15 

1648.27 

2147.16 

17052.44 

20416.80 

2895.44 

62.96 

8.0E+00 

1 

1 
2.0E+01 

6.7E+00 

5.9E+00 

5.7E+01 

1.1 E+02 

1.5E+02 

2.4E+02 

1.5E+02 

1.7E+02 

2.4E+02 

i 
1.7E+02 

3.3E+01 

1.5E+02 

i 4.2E+02 

7.7E+01 

2.0E+02 

0.9% 

42.5% 

40.0% 

21.7% 

33.3% 

31.9% 

28.5% 

21.9% 

17.7% 

17.7% 

29.3% 

30.6% 

16.0% 

15.3% 

34.4% 

29.3% 

15.8% 

1.8E+01 

2.0E+02 

8.9E+01 

1.3E+02 

8.5E+02 

1.1E+03 

1.5E+03 

1.3E+04 

1.5E+03 

3.2E+03 

1.3E+04 

1.3E+03 

1.4E+02 

5.8E+02 

2.2E+03 

5.4E+02 

3.2E+03 

0.9% 

37.2% 

34.8% 

15.8% 

25.2% 

22.5% 

18.4% 

4.2% 

6.0% 

7.6% 

5.4% 

21.5% 

11.8% 

12.2% 

26.3% 

26.0% 

7.4% 
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Table H-4 - Summary of Detected Constituents in Artesian Wells 

Aralyte Units 
Detection Range of 

% Count Detection Limits Min 
Location of Avg of Average 

Max 2nd Max Max Det Values with ND 95% UCL 
Fed 
MCL %> 

Reg 9 
Tap %> 

Inorganics 

Aluminum 

AlUiTiinum.MF 

Arsenic 

Ars3nic_MF 

Barium 

Barium_MF 

Calcium 

Cal:ium_MF 

Chromium 

Chromium (VI) 

Chromium_MF 

Cotialt 

Copper 

Copper_MF 

Iror 

Lead 

Lead._MF 

Magnesium 

Magnesium.MF 

Manganese 

Manganese_MF 

Nic<el 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

50% 

33% 

57% 

33% 

100% 

100% 

100% 

100% 

17% 

33% 

33% 

33% 

33% 

33% 

50% 

50% 

67% 

100% 

100% 

100% 

100% 

33% 

2/4 

1/3 

4/7 

1/3 

3/3 

33 

3/3 

3/3 

1,6 

1/3 

1/3 

1,3 

2/6 

13 

3,6 

3,6 

2,3 

3,3 

3,3 

3,3 

3/3 

1/3 

4.2 

4.2 

2.6 

2.6 

0.51 

3.6 

0.51 

0.67-

1.3-

1.3-

29-

1-

1-

0.61-

-7.6 

-7.6 

-2.6 

-2.6 

-

-

-

-

-0.64 

3.6 

-0.64 

-0.71 

-1.3 

-1.3 

-33 

-1 

-1 

-0.67 

61 

6 

2.1 

3.8 

71 

71 

21000 

22000 

1.8 

3.9 

0.63 

1.5 

8 

2.7 

10 

1.2 

0.96 

6800 

6800 

29 

30 

3.8 

580 

6 

5.2 

3.8 

230 

220 

130000 

130000 

1.8 

3.9 

0.63 

1.5 

26 

2.7 

610 

4.72 

2.3 

81000 

83000 

230 

110 

3.8 

61 

5.07 

72 

75 

22000 

23000 

8 

15 

3.3 

0.96 

6900 

7400 

29 

31 

6/18/2004 

6/18/2004 

12/17/2003 

3/16/2004 

6/18/2004 

6/18/2004 

6/18/2004 

6/18/2004 

6/18/2004 

3/16/2004 

3/16/2004 

6/18/2004 

10/20/1994 

6/18/2004 

6/18/2004 

9/19/1994 

6/18/2004 

6/18/2004 

6/18/2004 

6/18/2004 

6/18/2004 

6/18/2004 

320.50 

6.00 

3.87 

3.80 

124.33 

122.00 

57666.67 

58333.33 

1.80 

3.90 

0.63 

1.50 

17.00 

2.70 

211.67 

3.07 

1.63 

31566.67 

32400.00 

96.00 

57.00 

3.80 

161.73 

3.97 

3.35 

2.13 

124.33 

122.00 

57666.67 

58333.33 

0.79 

2.50 

0.40 

0.73 

8.83 

1.33 

133.20 

2.43 

1.25 

31566.67 

32400.00 

96.00 

57.00 

1.48 

570.80 

6.00 

4.68 

3.80 

230.00 

220.00 

130000.00 

130000.00 

1.55 

3.90 

0.63 

1.50 

19.24 1 

2.70 I 

365.18 

4.11 

2.30 

81000.00 

83000.00 

230.00 1 

110.00 

3.80 

50 

50 

2000 

2000 

1300 

1300 

15 

15 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

3.6E+04 

3.6E+04 

4.5E-02 

4.5E-02 

2.6E+03 

2.6E+03 

1.1 E+02 

7.3E+02 

1.5E+03 

1.5E+03 

1.1 E+04 

8.8E+02 

8.8E+02 

7.3E+02 

0.0% 

0.0% 

57.1% 

133.3% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 
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Table H-4 - Summary of Detected Constituents in Artesian Wells (continued) 

Analyte Units 

Detection 
% Count 

Range of 
Detection Limits Min 

Date Max Avg of Average Fed Reg 9 
Max 2nd Max Detected Det Values with ND 95% UCL MCL %> Tap %> 

NickeLMF 

Potassium 

Potassium_MF 

Sodium 

Sodium_MF 

Vanadium 

Vanadium_MF 

Zinc 

Volatile Organics 

Xylenes (total) 

Semi-volat i le Organ ics 

2-Methylnaphthalene 

Dibutyl phthalate 

Naphthalene 

Miscellaneous Parameters 

Total Organic Carbon (TOC) 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

33% 

100% 

100% 

100% 

100% 

33% 

33% 

50% 

1/3 

3/3 

3/3 

3/3 

3/3 

1/3 

1/3 

3/6 

0.61 

0.58 

0.58 

5 

-0.67 

-0.67 

-0.67 

5 

3.1 

3100 

3400 

16000 

17000 

5.9 

4.6 

7.5 

3.1 

8100 

8000 

46000 

48000 

5.9 

4.6 

58 

ug/L 14% 1/7 

ug/L 

ug/L 

ug/L 

8% 1/12 

29% 2/7 

6% 1/17 

0.25-1.1 

0.28-1.5 

0.23-1.1 

0.36-1.7 

6/18/2004 3.10 1.25 

3400 6/18/2004 4866.67 4866.67 

3500 6/18/2004 4966.67 4966.67 

17000 6/18/2004 26333.33 26333.33 

17000 6/18/2004 27333.33 27333.33 

6/18/2004 5.90 2.18 

6/18/2004 4.60 1.74 

8 9/19/1994 24.50 15.70 

3.10 

8100.00 

8000.00 

46000.00 

48000.00 

5.90 

4.60 

36.41 

7.3E+02 

2.6E+02 

2.6E+02 

1.1 E+04 

0.0% 

0.0% 

0.0% 

0.0% 

ug/L 33% 1/3 

1.51 

1.9 

1.5 

6.8 

12600 

1.51 

1.9 

4 

6.8 

12600 

12/10/1997 

6/26/2002 

1.5 1/25/1989 

6/26/2002 

9/19/1994 

1.51 

1.90 

2.75 

6.80 

12600.00 

0.73 

0.58 

1.01 

1.13 

12600.00 

1.27 

0.85 

2.07 

2.04 

10000 0.0% 2.1 E+02 0.0% 

3.6E+03 0.0% 

6.2E+00 5.9% 
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Table H-4 - Summary of Detected Constituents in Artesian Wells (continued) 

Analyle Units 
Detection 

% Count 
Range of 

Detection Limits Min 
Date Max Avg of Average Fed 

Max 2nd Max Detected Det Values with ND 95% UCL MCL %> 
Reg 9 
Tap %> 

Inorganics 

Aluminum 

Aluminum_MF 

Arsenic 

Arsenic_MF 

Barum 

Barum_MF 

Calcium 

Calcium_MF 

Chromium 

ChrDmium (VI) 

ChrDmium_MF 

Copper 

Iron 

Lead 

Lead._MF 

Magnesium 

Magnesium_MF 

Manganese 

Manganese.MF 

Potassium 

Potassium_MF 

Sel'anium.MF 

Sodium 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

67% 

33% 

60% 

33% 

100% 

100% 

100% 

100% 

20% 

33% 

33% 

20% 

20% 

17% 

67% 

100% 

100% 

100% 

100% 

100% 

100% 

33% 

100% 

2/3 

1,3 

3,5 

1/3 

3,3 

3/3 

3; 3 

3; 3 

1/5 

1,3 

1,3 

1/5 

1i5 . 

1,6 

2; 3 

3.3 

3/3 

3,'3 

3,3 

3/3 

3:3 

1/3 

3/3 

7.6 

4.2 

2.6 

2.6 

0.51 

3.6 

0.51 

1.3 

29 

0.87 

1 -

1.6-

-7.6 

-7.6 

-2.6 

2.6 

-0.64 

-3.6 

-0.64 

-1.3 

-33 

-1 

-1 

-2.7 

5 

6 

1.45 

3.1 

72 

73 

20000 

20000 

0.53 

3.9 

0.6 

15 

18 

2.5 

0.99 

6600 

6400 

30 

30 

2600 

2700 

1.7 

13000 

7 

6 

3.8 

3.1 

77 

78 

22000 

22000 

0.53 

3.9 

0.6 

15 

18 

2.5 

1.5 

6900 

7000 

39 

40 

3300 

3400 

1.7 

17000 

5 

3.4 

76 

75 

21000 

22000 

0.99 

6600 

6800 

39 

39 

2700 

2700 

14000 

3/16/2004 

6/18/2004 

3/16/2004 

6/18/2004 

12/17/2003 

3/16/2004 

6/18/2004 

3/16/2004 

6/18/2004 

3/16/2004 

6/18/2004 

10/20/1994 

10/20/1994 

3/16/2004 

3/16/2004 

6/18/2004 

6/18/2004 

12/17/2003 

3/16/2004 

6/18/2004 

6/18/2004 

6/18/2004 

6/18/2004 

6.00 

6.00 

2.88 

3.10 

75.00 

75.33 

21000.00 

21333.33 

0.53 

3.90 

0.60 

15.00 

18.00 

2.50 

1.25 

6700.00 

6733.33 

36.00 

36.33 

2866.67 

2933.33 

1.70 

14666.67 

5.27 

3.97 

2.49 

1.90 

75.00 

75.33 

21000.00 

21333.33 

0.37 

2.50 

0.39 

4.24 

16.38 

1.15 

1.00 

6700.00 

6733.33 

36.00 

36.33 

2866.67 

2933.33 

1.28 

14666.67 

7.00 

6.00 

3.80 

3.10 

77.00 

78.00 

22000.00 

22000.00 

0.52 

3.90 

0.60 

11.79 

17.89 

2.17 

1.50 

6900.00 

7000.00 

39.00 

40.00 

3300.00 

3400.00 

1.70 

17000.00 

50 

50 

2000 

2000 

1300 

15 

15 

50 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

3.6E+04 

3.6E+04 

4.5E-02 

0.0% 

0.0% 

60.0% 

4.5E-02 100.0% 

2.6E+03 

2.6E+03 

1.1 E+02 

1.5E+03 

1.1 E+04 

8.8E+02 

8.8E+02 

1.8E+02 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 
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Table H-4 - Summary of Detected Constituents in Artesian Wells (continued) 

Analyte Units 
Detection 

% Count 

Range of 

Detection Limits Min 

Date Max Avg of Average 

Max 2nd Max Detected Det Values with ND 95% UCL 

Fed Reg 9 
MCL %> Tap %> 

Sodium_MF 

Volatile Organics 

Xylenes (total) 

Semi-volatile Organics 

Dibutyl phthalate 

Naphthalene 

Miscellaneous Parameters 

ug/L 

ug/L 

ug/L 

ug/L 

100% 

20% 

17% 

7% 

3/3 

1/5 

1/6 

1/15 

0.25 

0.25 

0.73 

-

-1.1 

1.1 

290 

13000 

1.17 

1.6 

2.3 

17000 

1.17 

1.6 

2.3 

14000 6/18/2004 14666.67 14666.67 17000.00 

12/10/1997 1.17 0.62 1.17 

Total Organic Carbon (TOC) ug/L 50% 1/2 4810 4810 

9/18/2002 1.60 0.52 

6/26/2002 2.30 16.73 

9/19/1994 4810.00 4810.00 

1.00 

2.30 

10000 0.0% 2.1E+02 0.0% 

3.6E+03 0.0% 

6.2E+00 0.0% 

Notes: Analyte- Shown in bold if Max > MCLs and underlined If 95% UCL > MCLs; Min, Max, 
2nd Max, and Avg of Detected Values represent only detected results; 95% UCL calculated 
using t statistic (normal distribution) but defaults to Max if greater than maximum detected result 
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1.0 INTRODUCTION 

1.1 SITE DESCRIPTION 

The Ashland/NSP Lakefront Superfund Site (the "Site") consists of property owned by Northem 

States Power Company, a Wisconsin corporation (d.b.a. NSPW, a subsidiary of Xcel Energy, 

Inc. ("NSPW")) a portion of Kreher Park, and sediments in an offshore area adjacent to Kreher 

Park . The Site is located within the City Limits of Ashland, and is bounded by Lake Shore 

Drive (also U.S. Highway 2) to the south, Prentice Avenue to the east, Ellis Avenue to the west 

anc Chequamegon Bay to the north. The Site is located in Section 33, Township 48 north. 

Range 4 west in Ashland County, Wisconsin, shown on Figure 1. 

Thi; NSPW facility is located at 301 Lake Shore Drive East in Ashland, Wisconsin. The facility 

lies approximately 600 feet southeast of the shore of Chequamegon Bay of Lake Superior. The 

surface elevation at this location is approximately 640 feet mean sea level (MSL). The NSPW 

property is occupied by a small office building and parking lot fronting on Lakeshore Drive, and 

%il' a larger vehicle maintenance building and parking lot area located south of St. Claire Street 

betiveen Prentice Avenue and 3'̂ '̂  Avenue East. There is also a gravel covered parking and 

sto age yard area north of St. Claire Street between 3'̂ '' Avenue East and Prentice Avenue, and a 

second gravel covered storage yard at the northeast comer of St. Claire Street and Prentice 

Avenue. Residences bound the property east ofthe office building and the gravel parking area. 

Ou- Lady ofthe Lake Church and School is located immediately west ofthe NSPW property. 

Further west are private residences, beyond which is Ellis Avenue. Private homes are located 

immediately east of Prentice Avenue, along the eastem boundary ofthe NSPW property. To the 

northwest, the Site slopes abmptly to the Canadian National Railroad property at a bluff that 

ma'ks the former Lake Superior shoreline, and then to the City of Ashland's Kreher Park, 

beyond which is Chequamegon Bay. This portion of the Site is described as the Upper 

Bluff/Filled Ravine area. The Upper Bluff Area is shown on Figure 2. 

' Reference to this portion ofthe Site as Kreher Park developed colloquially over the course of this project. Kreher 
Pare consists of a swimming beach, a boat landing, an RV park and adjoining open space east of Prentice Avenue, 
lying to the east ofthe .subject study area ofthe Site. For purposes of this work plan and to be consistent with past 
reports referenced in this plan, the portion ofthe Site to the west of Prentice Avenue, east of Ellis Avenue and north 
of t le NSPW property is referred to as the "Kreher Park Area" or simply ICreher Park. 
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The Kreher Park area consists of a flat terrace adjacent to the Chequamegon Bay shoreline. The 

surface elevation ofthe park varies approximately 10 feet, from 601 feet MSL, to about 610 

MSL at the base of the bluff overlooking the park. The bluff rises to an elevation of about 640 

feet MSL, which corresponds to the approximate elevation of the NSPW property. The lake 

elevation fluctuates about two feet, from 601 to 603 feet MSL. At the present time, the park area 

is predominantly grass covered. A graveled overflow parking area for the marina occupies the 

west end of the property, while a miniature golf facility formerly occupied the east end of the 

property. The former City of Ashland wastewater treatment plant (WWTP) and associated 

stmctures fronts the bay inlet on the north side of the property. The impacted area of Kreher 

Park is bounded by Prentice Avenue and a jetty extension of Prentice Avenue to the east, the 

Canadian National Railroad to the south, the Ellis Avenue and the marina extension of Ellis 

Avenue to the west, and Chequamegon Bay to the north. 

The offshore area with impacted sediments occupies approximately ten acres and is located in an 

inlet created by the Prentice Avenue jetty and marina extensions previously described. For the 

most part, contaminated sediments are confined in the inlet bounded by the northem edge of the 

line between the Prentice Avenue jetty and the marina extension. Contaminated sediment levels 

fall off beyond this boundary. The affected sediments consist of lake bottom sand and silts and 

are overlain by a layer of wood chips, likely originating from former lumbering operations. The 

wood chip layer varies in thickness from 0 to seven feet, with an average thickness of nine 

inches. 

1.2 SITE HISTORY AND BACKGROUND 

Between 1885 and 1947, gas was generated for heating and lighting at a former manufactured 

gas plant (MGP) located at the NSPW property. Manufactured gas plant wastes containing 

hazardous substances were released during the gas manufacturing process at the former MGP. 

The former MGP property was transected on the north by a ravine that deepened and opened to 

the historic shoreline of Chequamegon Bay along the bluff face that overlooks the Bay. 

Historical maps show that the ravine was open at the startup of gas production at the former 

MGP in the late 1880s and was filled by the eariy 1900s. 

The lakefront portion of the Site has been the location of historic industrial activities, and 

currently consists of an area owned by the City of Ashland known as Kreher Park. Kreher Park 
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wa > created in the late 1800s and early 1900s by the placement of various fill materials in 

Ch ;quamegon Bay adjacent to the bluff. The fill material consists mainly of sawdust and wood 

wa 5tes from a series of sawmills that operated at the Lakefront from the early 1880s until 

apfTOximately 1939, most recently by the John Schroeder Lumber Company ("Schroeder 

Lumber"). Schroeder Lumber occupied the site from 1901 until 1939, when Ashland County 

took title to the site. Following Schroeder Lumber's tenure, Ashland County transferred title to 

the City of Ashland in 1942, which has owned the site since. During the 1940's and 50's, the 

City operated a waste disposal facility (landfill) in the present northwest portion ofthe Park area. 

Beginning in 1951, a WWTP was constmcted, and operated as the City's sewage treatment 

facility until 1989. During the mid-1980's, the marina extension of Ellis Avenue was completed, 

which created more usable land to permit establishment of a marina with full service boat slips, 

fiael and dock facilities. In 1989 during exploratory work to expand the WWTP into the Kreher 

Paik area, soil and groundwater contaminated with creosote/coal tar compounds were 

encountered. The City notified the Wisconsin Department of Natural Resources (WDNR), and 

subsequently closed the WWTP, relocating the current facility a few miles away to the northeast. 

tiiil̂ ir In 1994, the WDNR authorized Short Elliot Hendrickson (SEH) to initiate an investigation and 

evc luation of the area to characterize the extent of contamination at Kreher Park and offshore 

sediments adjacent to the Park. The affected sediments consist of lake bottom sand and silts, and 

are overlain by a layer of wood chips, likely originating from former lumbering operations. The 

wood chip layer varies in thickness from 0 to seven feet, with an average thickness of nine 

inches. The entire area of impacted sediments encompasses approximately ten acres. 

Sirce 1995, NSPW performed several investigations to characterize the extent of contamination 

in the buried ravine and Copper Falls Aquifer in the Upper Bluff Area. These investigations 

confirm that the ravine fill is a low permeability, mixed fill consisting of clays, cinders and 

mbble, with saturated conditions at depths varying from five feet below the NSPW service 

building, to about 20 feet at the north end of the gravel covered storage area. These 

investigations have also identified subsurface contamination resulting from historic MGP 

opijrations. Contamination exists as dissolved phase coal tar constituents in groundwater and as 

"pools" of non-aqueous phase liquid (NAPL) of coal tar by-product. Coal tar has been 

encountered at the base of the ravine and in the underlying Copper Falls Aquifer. In the ravine. 

The term "coal tar" is used generically herin to refer to a suite of VOC and PAH compounds the source of 
which was the former MGP and other lakefront industrial activities. 
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coal tar varying from one to two feet in thickness is present at the base of the ravine from south 

of the service facility north to the area of St. Claire Street. In the upper Copper Falls Aquifer, 

coal tar has been encountered from south of the service facility north to the gravel parking and 

storage yard area north of St. Claire Street. It has also been measured in a piezometer installed 

on the Our Lady of the Lake church property west of Third Avenue East. It has not been 

measured in wells screened in the Copper Falls aquifer north ofthe bluff face at Kreher Park. 

NSPW installed an interim action coal tar recovery system on its property to remove coal tar 

from the Copper Falls Aquifer during the summer/fall of 2000; the system became fially 

operational in January 2001. The coal tar recovery system consists of three extraction wells, an 

oil/water separator, and an on-site groundwater treatment system. Groundwater samples have 

been collected quarterly since the coal tar recovery system began operating, and results have 

been presented in progress reports. Nearly 7,000 gallons of coal tar have been removed, and 

more than 1,100,000 gallons of contaminated groundwater have been treated between January 

2001 and January 2005. 

A distinct DNAPL pool varying in thickness up to five feet was present in the area around the 

former seep located in Kreher Park just north ofthe mouth ofthe former ravine. A clay tile that 

discharged to the "seep" area (located north of the mouth of the buried ravine at the railroad)"* 

was encountered at the base of the backfilled ravine during investigafions completed between 

September and November 2001. Coal tar encountered in the shallow southem portion ofthe 

ravine near the former MGP building provides a source for contaminated groundwater flow, 

north through the former ravine into Kreher Park. However, the contaminant levels measured in 

wells screened in the ravine north of St. Claire Street are significantly lower than wells screened 

in the ravine south of St. Claire Street (where free-product coal tar is present), or at the former 

seep. The buried clay tile likely behaved as a conduit for the migration of coal tar as well as 

contaminated groundwater. However, a significant portion ofthe clay tile was destroyed during 

the 2001 invesfigation activities. NSPW performed a second interim removal response during 

May 2002 to eliminate the seep area. Acfivifies completed included the excavation of 

contaminated soil in the seep area, the placement of a low permeability cap over the seep area, 

and the installation of a groundwater extraction well installed at the base of the buried ravine. 

Contaminated groundwater collected near the mouth of the ravine via this extraction well is 

' The seep area had been the location of intermittent groundwater discharge containing a sheen and occasional odor 
of coal tar, until NSPW performed the seep removal interim action in 2002. 
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conveyed to the on-site treatment system described above. (Figure 2 shows the locafion of the 

extraction wells, EW-1 through EW-4, and the treatment building located on the NSPW 

property.) 

1.3 SAMPLING OBJECTIVES 

The overall goal of the Remedial Investigation / Feasibility Study (RI/FS) process is to collect 

sufficient data to characterize the extent of contamination at the Site and provide a feasibility 

study for a range of potential remedial options leading to the USEPA's selecfion of a proposed 

remedial acfion for the Site. 

Additional site investigation data and historic site investigafion data will be used to evaluate 

potenfial exposure pathways to review potential remedial altematives protective of human health 

anti the environment. Data collected during the RI, in addition to historic data, will be utilized to 

me it the specific objectives described in Section 1.2 ofthe RI/FS Work Plan. 

%^0 The objecfives of this Field Sampling Plan (FSP) are to: 

• Present the rationale for the number and types of environmental samples to be collected 

during the field investigation; 

• Present the rationale for the selection of sampling locations; 

• Describe the procedures to be used for collecfion, preservation, packaging, and transport 

of environmental samples; 

• Describe the procedures to be used to perform a geophysical survey and video-logging of 

selected site wells; 

• Present documentation requirements for sample activities and sample custody; 

• Describe the procedures for decontamination of environmental sampling equipment; 

• Describe the procedure for disposal of Investigative Derived Waste (IDW); and 

• Provide a schedule for the field investigation. 

Th s FSP is a document that field personnel can rely on to collect the required samples without 

compromising the integrity of the samples or data. The information presented in this FSP will 

enable field persormel to collect the samples in a manner that meets project Data Quality 
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Objectives (DQOs). Accordingly, the intent of this FSP is to provide the informational 

procedures required to implement the program outlined in the RI/FS Work Plan for the Site. 
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2.C FIELD ACTIVITIES 

2.1 MOBILIZATION AND SITE ACCESS 

2.11 Pre-lnvestigation Activities 

Much ofthe field invesfigation activifies will take place intermittently over the course of a 12-16 

month span. To reduce potential problems in the field, the following tasks, at a minimum, 

shtiuld be completed before conducting field acfivifies: 

*!«# 

Discuss scheduled sampling acfivities with the NSPW Project Coordinator. The Project 

Coordinator is required to notify USEPA no less than 14 days prior to sample collection; 

Contact laboratory to review analytical requirements, provide sample containers, and 

discuss delivery/pickup of coolers/packages; 

Contact subcontractors to review scope of work, schedule field acfivities, and discuss 

special equipment needs; 

Contact Diggers Hotline if drilling/excavating activifies are scheduled; 

Receive permission to access privately/City of Ashland owned properties; 

Secure specialized equipment needed to complete field activities; and 

Review scope of work with Project Manager to identify potential problems. 

2.12 Site Access 

Sit; access is ofthe utmost importance to protect the public from exposure to contaminants at the 

sit<: during RI/FS field invesfigation activities. All visitors must check in with the Field Manager 

before being allowed to enter work areas. Visitor information (i.e. affiliation, reason for being at 

sit<;, etc.) will be documented in the field logbook. Unpermitted visitors will not be allowed to 

enler work areas. Visitors will only be allowed to enter the exclusion zone with permission from 

the Site Safety Officer (SSO). Proof of 40-hour HAZWOPER training, and evidence of 

paiticipation in a medical surveillance program will be required before being allowed to enter the 

wcrk area. (On-site, visitors will be required to present a copy of their complefion certificates of 

40 hour HAZWOPER training, 8-hour refresher training, and evidence of participation in a 

medical surveillance program to the site safety officer for inclusion in the HASP. All personnel 

eniering the site will review the Site Health and Safety Plan (HASP). Visitors to work areas 
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where reference samples for sediments are collected must show proof a 24-hour HAZWOPER 

training; evidence of medical surveillance will not be required to enter these off-site reference 

sample work areas.) 

A portion of the field investigation is taking place at the Our Lady of the Lake School/Church 

property. It is cmcial that the Field Manager coordinate with representafives of the School 

before commencing field acfivities, to minimize disturbance to the school activifies. Field 

activities should be scheduled when students are not using exterior areas of the property. For all 

field activifies at this property, the exclusion zone will be secured with either fraffic cones or 

caufion tape. 

Additionally, field investigation activifies are taking place at Kreher Park. This area is used by 

the public for recreational purposes. For all field activities at Kreher Park, the exclusion zone 

will be secured with either traffic cones or caution tape. Excavations advanced at Kreher Park 

will be backfilled with clean fill before the end ofthe day to eliminate the possibility of exposure 

to contaminants when work is not taking place. 

2.1.3 Field Standard Operating Procedures 

Standard operating procedures (SOP) referenced in this document are listed below. The 

individual SOPs are included in Appendix A. 

SOP 

Number 

Description 

100 

110 

120 

130 

140 

150 

160 

170 

Water Level Measurement Procedures 

Groundwater Field Parameter Measurement 

Drilling, Monitoring Well Installation and Development, and Borehole / 

Well Abandonment 

Exploration Test Pits 

Soil Sample Collection 

Groundwater Sample Collection 

VOC, SVOC, and Inorganic Sample Collection 

Field Filtering Groundwater Samples 
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Description 

%,tJ^ 

18(1 

19(1 

20(1 

21(1 

22(1 

23(1 

24(1 

25(1 

26(1 

27(1 

280 

29(1 

30(1 

310 

320 

33(1 

33-'i 

340 

350 

360 

Quality Control Sampling 

Decontamination of Sampling Equipment 

Summa Canister VOC Sample Collecfion 

Shipping Environmental Samples 

Decontamination of Heavy Equipment 

Fish Tissue Sample Collection 

Sediment Sampling for Toxicity Testing, Benthic Community Analysis 

,and Bioavailability Analysis 

Sediment Sampling for Chemical and Physical Parameter Testing 

Field Screening Procedures 

Non-Aqueous Phase Liquid Measurement 

Placement and Servicing of ADCP and Pressure Transducer 

Collection of Core Samples for Sediment Stability Studies 

Pore Water Sampling Using Diffusion Sampling Vessels 

Surface Water Sample Collection 

Collection of Radiometric Data for Calculation of In Situ Extinction 

Coefficients for Laboratory Ultraviolet Light Exposures 

Sediment Toxicity Testing and Bioaccumulafion 

Fat Head Minnow Bioassay With and Without Ultraviolet Light 

Radiometric Analysis 

Laboratory Procedures for Benthic Macroinvertebrate Community 

Analysis 

Soil Vapor Probe Implant Installation 

2.2 SURFACE SOIL SAMPLE INVESTIGATION 

Fo • the purpose of the RI/FS. surface soil is defined as soil from 0 to 1 foot below grade. 

Suface soil samples will be collected in the upper bluff area in the vicinity ofthe former MGP 

and in Kreher Park as described below. Results will be used to identify contaminants on the 
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surface that could potentially serve as a direct contact threat to human health and the 

environment. 
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At each sample location, soil will be collected from a depth between 0 and 12-inches ufilizing 

hand tools in accordance with SOP 140 included in Appendix A of this FSP. Samples will be 

placed in laboratory provided containers, held on ice, and shipped to the laboratory along with a 

completed chain-of-custody form. All samples will be collected for VOCs, SVOCs and 

inorganic (cyanide, and metals) analyses in accordance with SOP 160 and shipped in accordance 

with SOP 210. Surface soil sampling requirements are summarized in Table 1, and a complete 

list of constituents that will be analyzed is shown in Table 2. 

2.2 1 Sample Location and Frequency 

«i»^ 

In Kreher Park, surface soil samples will be collected from all proposed exploration test pit 

locations. A total of 21 exploration test pits will be completed in the vicinity ofthe former solid 

waite disposal and the former coal tar dump areas to idenfify the limits of solid waste and/or 

contamination in these areas. Three additional surface soil samples will also be collected in 

Kreher Park outside the former solid waste disposal and the former coal tar dump areas. Sample 

SS 11 will be collected on the north side ofthe former City wastewater treatment plant. Sample 

SS-12 will be collected between the former solid waste disposal and the former coal tar dump 

areas, and sample SS-13 will be collected east ofthe former coal tar dump area. Proposed test 

pit locations and proposed surface soil sample locations in Kreher Park are shown on Figure 4. 

%>>' 

Previous investigations in the vicinity of the former MGP have shown that subsurface soil 

contamination at the upper bluff is generally limited to the backfilled ravine; most of this area is 

co^ ered by facility buildings, gravel, asphalt pavement, or City streets. Samples SS-14 through 

SS-21 will be collected from unpaved areas in the vicinity ofthe former MGP facility and filled 

ravine area. The SS-14 sample is located on the east side ofthe former ravine east ofthe former 

M ( J P facility building. Samples SS-15 and SS-16 are located northwest ofthe former MGP 

facility on the west side ofthe backfilled ravine. The SS-17 and SS-18 samples are located 

within the footprint ofthe backfilled ravine northwest ofthe former MGP facility. Samples SS-

19. SS-20, and SS-21 are located west of the former MGP facility on the west side of the 

ba<:kfilled ravine. Sample SS-22 and SS-23 are located in the residential area between 2"'' 

Avenue and Ellis Avenue southwest ofthe former MGP facility. Sample SS-23 is located in the 

residential area south ofthe backfilled ravine and the former MGP facility, and sample SS-25 is 

located southeast of the backfilled ravine and the former MGP facility along Prentice Avenue. 

Samples collected from the SS-22, SS-23, SS-24, and SS-25 locafions will be used to represent 
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background conditions. Soil sample locations SS-14 through SS-21 are shown on Figures 2, and 

background soil sample locafions SS-22 through SS-25 are shown on Figure 3. 

The exact locations of these soil borings may differ in the field and are contingent on the 

accurate locating of underground ufilities and safety of the field personnel (URS and 

subcontractor). 

2.2.2 Sample Collection Procedures 

2.2.2.1 Sampling Equipment 

Surface soil samples will be collected using hand tools, clean spatulas, a scale for weighing 

samples and laboratory supplied containers. Appropriate personal protective equipment (PPE), 

as specified in the Health and Safety Plan for surface soil sampling will be ufilized. Surface 

borings will be advanced using hand augers or hand tools (shovel or trowel). These hand tools 

will be decontaminated by bmshing with detergent water and triple rinsing with disfilled water 

between sample locations to prevent cross-contamination. A comprehensive list of equipment 

needed is described in SOP 140, and decontaminafion procedures are described in SOP 190. 

2.2.2.2 Sample Collection 

All surface soil samples will be collected from a depth between 0 and 12 inches ufilizing hand 

tools or hand augers. Procedures for soil sample collection are described in SOP 140. Samples 

will be placed in laboratory provided containers, held on ice, and shipped to the laboratory along 

with a completed chain-of-custody form. All samples will be collected for VOCs, SVOCs and 

inorganic (cyanide, and metals) analyses in accordance with SOP 160 and shipped in accordance 

with SOP 210. Sampling activities will be documented by recording all details regarding surface 

soil sample collection in the field logbook. Section 3.1 describes documentation requirements 

for sampling activifies. 

2.2.2.3 Sample Containerization 

Soil samples will be placed in appropriate laboratory supplied containers, and preserved in 

accordance with the analytical requirements listed in Table 1. For VOC analysis, between 25 

and 35 grams of soil will be weighed using a scale and placed in the laboratory supplied 
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cor tainer. One vial containing 25 mL of methanol, supplied by the laboratory, will be added to 

the container prior to sealing the cap. The remaining sample containers will be filled (zero head 

space) with soil. Procedures for filling laboratory containers are described in SOP 160. 

%m0 
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2.2.3 Sample Handling and Analysis 

Proper field sampling documentafion and field analytical and laboratory documentafion helps to 

ensure sample authenticity and data integrity. Methods for assigning unique sample names are 

described in Section 3.2 of this FSP. The unique sample name will be used for the sample 

containers and chain of custody. Procedures for shipping samples are described in SOP 210. 

Surface soil samples will be analyzed for VOCs (EPA 8260), SVOCs (8270C), Cyanide (EPA 

335.4), Hexavalent Chromium (EPA 7196A), and metals (EPA 6010B/7471A). Analyses 

required for surface soil samples are summarized in Table 1, and a complete list of analytes is 

shown in Table 2. Laboratory services will be provided by Northem Lake Service, of Crandon, 

Wisconsin.. 

2.3 SUBSURFACE SOIL SAMPLE INVESTIGATION 

2.3.1 Sample Location and Frequency 

The field investigation within the upper bluff and ravine fill area will include the collection of 

addifional subsurface soil samples from Geoprobe soil borings advanced in the vicinity of the 

backfilled ravine and former MGP. These samples will be used to further characterize 

subsurface contamination in the vicinity of the former gas holders and other potential sources at 

the former MGP. Additional soil samples will be collected from approximately 38 Geoprobe 

borings advanced in a regular grid pattem south of St. Claire Street in the courtyard area, inside 

the portion ofthe NSPW building between the courtyard and alley, and in the alley south ofthe 

existing building between St. Claire Street and Lake Shore Drive. The grid pattem will be 

spaced approximately 20 feet. Four borings will also be advanced inside the former MGP 

building south of well nest MW-8/8A. Soil sample locations are shown on Figure 2. 

Geoprobe borings will be advanced, a minimum of five feet below the base of the filled ravine, 

or to a maximum depth of 20 feet. Samples from each two-foot interval will be field screened 

for organic vapors with a hand held photo-ionizafion detector (PID). Field screening results will 

be used to select samples for laboratory analysis. A minimum of three samples per boring will 

be collected for laboratory analysis. Samples will be selected for laboratory analysis as follows: 
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1. A sample collected from the unsaturated zone. 

2. A sample with the highest PID headspace measurement; or the base of the backfilled 

ravine if contamination is not encountered. 

3. A sample collected from the deepest interval, or from the deepest interval where PID 

headspace measurement indicates contamination is not present. 

Additional subsurface soil samples will also be collected from four Geoprobe borings to evaluate 

background conditions outside the limits of the filled ravine. Background subsurface soil 

sanples will be collected at intervals of 5, 10, and 15 feet from three borings advanced at the SS-

22, SS-23, SS-24, and SS-25 surface soil sample locafions. As described above, locations SS-22 

and SS-23 are located in a residenfial area in the southwest comer ofthe Site west ofthe former 

MGP facility. Sample SS-24 is located in a residenfial area south ofthe former MGP, and SS-25 

is located southeast ofthe former MGP facility just outside the Site boundary. Proposed sample 

locations are shown on Figure 3 

At Kreher Park, approximately 12 Geoprobe borings will be advanced in the vicinity of the 

%^t9' for ner seep area, and approximately 8 borings will be advanced in the vicinity of well TW-11. 

fol ows Samples collected from these borings will be used is to identify the lateral extent of 

frei;-phase hydrocarbons in the fill unit in these areas; additional borings may be advanced as 

net ded. Samples from each two-foot interval will be field screened for organic vapors with a 

PID, and field screening results will be used to select samples for laboratory analysis. A 

minimum of two samples per boring will be collected for laboratory analysis. Proposed Kreher 

Paik subsurface soil sample locations are shown on Figure 4. 

All subsurface soil samples will be placed in laboratory provided containers, held on ice, and 

shipped to the laboratory along with a completed chain-of-custody form. All samples will be 

collected for VOCs, SVOCs and inorganic (cyanide, and metals) analyses in accordance with 

SCP 160 and shipped in accordance with SOP 210. Sampling acfivities will be documented by 

recording all details regarding surface soil sample collection in the field logbook. Secfion 3.1 

describes documentation requirements for sampling activifies. The exact locations of soil 

boiings may differ in the field and are contingent on the accurate locating of underground 

ufi ifies and safety ofthe field personnel (URS and subconfractor). 
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2.3.2 Subsurface Soil Sample Collection Procedures 

2.3.2.1 Sampling Equipment 

Subsurface soil samples will be collected from soil borings advanced using direct-push 

techniques (Geoprobe). Required sampling equipment includes clean spatulas, a scale for 

weighing samples, and laboratory supplied containers. A comprehensive list of equipment 

needed is listed in SOP 140. Down hole drilling tools and sampling equipment will be 

decontaminated between boring locations. Decontamination procedures are described in SOP 

190. 

2.3.2.2 Sample Collection 

Geoprobe borings will be advanced a minimum of five feet below the base ofthe filled ravine, or 

to a maximum depth of 20 feet in the Upper Bluff/Ravine area. At Kreher Park, Geoprobe 

borings will be advanced to the underlying clay layer (Miller Creek formafion) or to a maximum 

depth of 15 feet. Soil samples will be collected continuously and visually classified in 

accordance with the Unified Soil Classification System (USCS) and recorded on a field soil 

boring log. . Details regarding subsurface soil sample collection will also be recorded in the field 

logbook. These details will include sample location, date, time, attempted and recovered length, 

color, moisture content, texture, odor, thickness of the fill unit, soil unit descripfions per USCS, 

and whether or not the sample was submitted for laboratory analysis. Section 3.1 describes 

documentation requirements for sampling activities. Procedures for soil sample collection are 

described in SOP 140. 

A minimum of two samples per boring will be collected for laboratory analysis. Selected 

samples will be placed in laboratory provided containers, held on ice, and shipped to the 

laboratory along with a completed chain-of-custody form. All samples will be collected for 

VOCs, SVOCs and inorganic (cyanide, and metals) analyses in accordance with SOP 160 and 

shipped in accordance with SOP 210. Surface soil sampling requirements are summarized in 

Table 1, and a complete list of constituents that will be analyzed is shown in Table 2. 
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2.3 2.3 Field Screening Procedures 

Samples will be collected every two feet and screened with hand held PID equipped with a 10.6 

eV lamp. The field screening results will be used to select soil samples for laboratory analysis. 

Procedures for field screening are described in SOP 260. 

2.3 2.4 Sample Containerization 

So 1 samples will be placed in appropriate laboratory supplied containers, and preserved in 

accordance with the analytical requirements listed in Table 1. For VOC analysis, between 25 

and 35 grams of soil will be weighed using a scale and placed in the laboratory supplied 

container. One vial containing 25 mL of methanol, supplied by the laboratory, will be added to 

the container prior to sealing the cap. The remaining sample containers will be filled (zero head 

sp£ce) with soil. Procedures for filling laboratory containers are described in SOP 160. 

2.3 3 Sample Handling and Analysis 

Proper field sampling documentation, and field analytical and laboratory documentation helps to 

ensure sample authenticity and data integrity. Secfion 3.2 of this FSP describes the methods for 

assigning unique sample names. The unique sample name will be used for the sample containers 

and chain of custody. Procedures for sample shipping are described in SOP 210. 

Su face soil samples will be analyzed for VOCs (EPA 8260), SVOCs (8270C), Cyanide (EPA 

33.>.4), Hexavalent Chromium (EPA 7196A), and metals (EPA 6010B/7471A). Analyses 

rec uired for surface soil samples are summarized in Table 1, and a complete list of analj^es is 

shown in Table 2. Laboratory services will be provided by Northem Lake Service, of Crandon, 

Wisconsin. 

2.4 GROUNDWATER QUALITY INVESTIGATION 

2.4.1 Monitoring Well Installation 

Al hough the installafion of addifional monitoring wells is not anticipated for the completion of 

the RI/FS, this section describes procedures for installing monitoring wells and piezometers. If 
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addifional monitoring wells are required, wells will be installed in accordance with procedures 

outlined in Wisconsin Administrative Code, Chapter NR 141, Groundwater Monitoring Well 

Requirements (NR 141). Monitoring wells will be installed in boreholes advanced with either 

hollow stem auger or by using mud rotary drilling methods. Procedures for the installation of 

monitoring wells are described in SOP 120 

Well casings for monitoring wells will consist of two-inch diameter, flush-threaded, polyvinyl 

chloride (PVC) materials. In wells less than 100 feet in depth. Schedule 40 PVC well casings 

and screens will be used. In wells deeper than 100 feet. Schedule 80 PVC well casings and 

screens will be used. In instances where NAPL may interact with PVC and cause degradafion, 

altemative constmction materials may be used with prior approval from the USEPA RPM. 

Wells screens for water table wells will be 10 feet in length and wells screens for piezometers 

will be five feet in length. All wells screens will have a slot size of 0.010 inches with a slot 

spacing of 0.125 inches. 

A silica-based, sand filter pack will be placed by gravity in the annular space surrounding the 

well screen and extend a minimum of two feet above the top of the well screen. A filter pack 

seal consisting of fine sand will be placed by gravity to a minimum of two feet above the sand 

filter pack. In formations where the depth of standing water is less than 30 feet and the total 

depth of the annular space seal is less than 50 feet, 3/8 inch diameter bentonite chips will be 

placed by gravity to seal the annular space. For all other wells, a high-solids grout (bentonite 

slurry) will be tremied in place to seal the annular space. The ground surface seal shall consist of 

native soil or cement. 

2.4.2 Monitoring Well Development 

The installed wells will be developed in accordance with NR 141.21 Wisconsin Administrafive 

Code requirements. Wells will be developed using decontaminated or dedicated sampling 

equipment to reduce the possibility of cross contamination. Purge water collected during well 

development will be treated by the on-site remediation system prior to discharge to a sanitary 

sewer. Procedures for monitoring well development are described in SOP 120. 
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2.4.3 Monitoring Well/Borehole Abandonment 

Any boreholes or wells designated for abandonment will be abandoned in accordance with NR 

141.25 Wisconsin Administrative Code requirements. These abandonment requirements must be 

me for all boreholes that are greater than 10 feet or intersect the water table and all monitoring 

wells and piezometers. Boreholes will be abandoned by the complete filling ofthe borehole with 

bentonite granules, bentonite chips, or bentonite slurry. A tremie pipe will be used to deliver sealing 

ma erials in boreholes and wells that are greater than 30 feet in depth or with standing water. 

Procedures for borehole abandonment are described in SOP 120. 

2.4.4 Sample Location and Frequency 

Groundwater will be sampled from monitoring wells screened in the Miller Creek Formation, the 

ravine fill, the Kreher Park fill aquifer, and the underlying Copper Falls aquifer Groundwater 

samples collected from these wells will be used to evaluate water quality and groundwater flow 

cor ditions in and between these hydrogeologic units. Groundwater samples collected from wells 

^il^ scn:ened in the Kreher Park fill aquifer will also be used to provide additional information of 

both the flow and contaminant mass-loading to surface water. .Additionally, samples collected 

fro n the Copper Falls aquifer will be used to better define the extent of the free product plume 

ant provide additional information on the down gradient extent of the dissolved phase plume. 

Monitoring well locations in the upper bluff area and at Kreher Park are shown on Figure 2; the 

locations of wells at Kreher Park and along the Chequamegon Bay shoreline are shown on 

Figure 3. 

Samples will be collected from all wells quarterly for six rounds for this remedial invesfigafion. 

The target parameters (field and laboratory analysis), and the frequency of monitoring is shown 

in Table 1. Procedures for collecting groundwater samples are described in Section 2.4.5. All 

groundwater samples will be collected in accordance with SOP 150. 

2.4 5 Groundwater Sample Collection Procedures 

2.4 5.1 Sampling Equipment 
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Each well will be purged with a dedicated or decontaminated bailer or submersible pump. Field 

measurements for specific conductance, pH, temperature, and dissolved oxygen will be taken at 

the time of sample collection. The procedures for measuring groundwater field parameters and 

operating the equipment are detailed in SOP 110. A comprehensive list of sampling all 

equipment needed to collect groundwater samples is listed in SOP 150. 

2.4.5.2 Sample Collection 

Groundwater samples will be collected from existing monitoring wells screened in the ravine fill, 

the Miller Creek Formation, the Kreher Park fill aquifer, and the underlying Copper Falls 

aquifer. Each well will be purged with a dedicated/decontaminated bailer or submersible pump 

until dry or unfil at least four times the volume of water in the well has been removed. Purge 

volumes and the color, odor, and turbidity of each will be noted on Groundwater Sampling 

Record Form 150A. The condition of the well will also be recorded at the time of sample 

collection. The procedure for collecting groundwater samples is described in detail SOP 150; 

Form 150A is included as an attachment to SOP 150. All details regarding subsurface 

groundwater sample collection will be recorded in the field logbook and on Groundwater 

Sampling Record Form 150A. 

Prior to sample collection, static water levels will be measured in all site wells with a water level 

indicator. The procedures for using the water level indicator are described in SOP 100. Wells 

suspected to contain non-aqueous phase liquids (NAPLs) should be measured prior to sample 

collection. SOP 270 describes procedures for measuring NAPLs. Samples will not be collected 

from wells containing more than one foot of NAPL. 

Additionally, field measured parameters must stabilize for purging to be complete. At least three 

consecutive readings spaced approximately 2 minutes, or 0.5 well volumes or more apart, are 

within the following ranges for the following indicator parameters: 

Specific Conductance 

pH 

Temperature 

Dissolved Oxygen 

± 5.0 }imhos/cm for values <1000 |amhos/cm 

±10.0 jxmhos/cm for values >1000 p,mhos/cm 

±0.1 pH units 

±0.1 X 

±0.2 mg/L 
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Quality assurance objectives for groundwater field parameters are listed on Table 4. For low 

permeability formations, purging will continue until the well is dry. If time permits, the well will 

be illowed to recover completely and purged dry a second time. 

2.4.5.3 Sample Containerization 

Groundwater samples will be placed in appropriate laboratory supplied containers. Samples will 

be placed in containers and preserved in accordance with the analytical requirements 

summarized in Table 1. Procedures for collecting groundwater samples are described in SOP 

16(1. Samples submitted for dissolved analytes will be field filtered prior to placement in 

cortainers. Procedures for field filtering are described in SOP 170. 

2.4,6 Sample Handling and Analysis 

Proper field sampling documentation, and field analytical and laboratory documentation helps to 

«,,ĵ / ensure sample authenficity and data integrity. Secfion 3.2 of this FSP describes the methods for 

assigning unique sample names. The unique sample name will be used for the sample containers 

anc chain of custody. Procedures for sample shipping are described in SOP 210. 

Groundwater samples will be analyzed for VOCs (EPA 8260), SVOCs (8270C), Cyanide (EPA 

335.4), Hexavalent Chromium (EPA 7196A), and metals (EPA 6010B/7471A). Analyses 

required for surface soil samples are summarized in Table 1, and a complete list of analytes is 

shown in Table 2. Laboratory services will be provided by Northem Lake Service, of Crandon, 

Wisconsin. 

2.5 SEDIMENT QUALITY TRIAD INVESTIGATION 

A Sediment Quality Triad (Triad) approach will be conducted to evaluate the potential for 

tojiicity of Site sediment to sediment-dwelling invertebrates. The Triad approach evaluates 

set iment quality by integrating spafially and temporally matched sediment chemistry, biological, 

and toxicological infonnation. Benthic invertebrate community analysis and sediment toxicity 

tes:ing provide site-specific information regarding potenfial ecological effects of exposure of 

ecological receptors to contaminants of potenfial concem (COPCs) in the Site sediment. These 
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additional lines of evidence supplement tradifional sediment chemistry data to provide a more 

relevant, site-specific assessment of risks. 

The sediment triad sampling will evaluate chemical, biological and toxicological indices for 

sediment dwelling organisms to support the ecological risk assessment (ERA). Three parameters 

will be assessed as part of this sampling effort: 

• Bulk sediment chemistry 

• Sediment toxicity; and 

• Benthic community stmcture. 

Station Selection 

The results of all previous sediment sampling will be used to identify candidate stations to be 

sampled for the Triad study. Using GIS, likely gradients of total PAH concentrations from 0 to 

approximately 300 (ig/g will be extrapolated. This concentration gradient will be positioned 

along Site areas expected to have both wood waste, mixed wood waste and mineral substrate and 

absence of wood waste. Ideally, a combination of substrate types will be represented from two 

stafions from each ofthe following intervals, 0-50 |ig/g, 50-100 \iglg, 100-150 |ig/g and 150-300 

^g/g. Candidate Triad stations are depicted in Figure 5. 

Selecfion of reference areas will focus on identification of areas outside the Site inlet that are 

expected to have variable substrate types. In addition to the reconnaissance discussed above 

which will be used to identify two reference stations having primarily mineral substrate and two 

primarily wood waste substrate, preliminary sampling will be conducted to ensure that reference 

stafions have not been impacted by Site COPCs. Candidate Triad reference stations are depicted 

in Figure 5. In actuality reference stations may be several miles from the Site. 

2.5.1 Preliminary Sediment Sampling 

To aid in final selection of reference stations and Site stations for the Triad study, preliminary 

sediment sampling will be conducted. Three samples in the vicinity of each candidate Site 

station and reference station will be collected using a ponar grab or core sampler in accordance 
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with SOP 250 and analyzed for total PAHs. The three sampling locations will be located as 

fol ows: 

1) The first sampling locafion will be located by GPS coordinates taken from Figure 5. This 

fig ire has located candidate Site stafions based upon previous data (i.e. locations of target 

concentrafion ranges of total PAHs 0-50, 50-100, 100-150, 150-300 mg/kg). Candidate reference 

staiions will be identified in the field using exploratory techniques described in Section 

4.3.3.4.2.2 ofthe RI/FS Work Plan. 

2) A sediment sample will be collected from the inifial station and from two more stations, 

apfiroximately 10 and 20 meters, respectively, in a direcfion of 315" magnetic from the initial 

sta- ion (See Figure 5) 

'•Hdlii*' 

On:e the results from these preliminary samples are available, they will be used to finalize 

selection of Site stations and reference stations. Stations in the target concentrations ranges as 

described previously will be selected. In the case ofthe reference stafions, the preliminary results 

will be used to make sure that Site contaminants (as indicated by elevated levels of naphthalene) 

are not present in the reference area. 

2.5,1.1 Sampling Equipment 

Sampling equipment needed to collect the samples includes a boat, Ponar sampler or core 

sampler, GPS unit, sample containers, and appropriate PPE as required by the HSP. A 

comprehensive list of sampling equipment is listed in SOP 250. 

2.51.2 Sample Collection 

All details regarding sample collection will be recorded in the field logbook. Samples will be 

coUected using a Ponar or coring device. Procedures for sediment sampling are described in 

SOP 250. 

2.5 1.3 Sample Handling and Analysis 

' • . -» ' 
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Proper field sampling documentation and field analytical and laboratory documentafion helps to 

ensure sample authenticity and data integrity. Secfion 3.2 of this FSP describes the methods for 

assigning unique sample names. The unique sample name will be used for the sample containers 

and chain of custody. Procedures for sample shipping are described in SOP 210. Analyses 

required for preliminary sediment samples are listed on Table 1. Northem Lake Service, of 

Crandon, Wisconsin will provide soil analytical services. 

2.5.2 Sediment Samples 

Once final locafions of Triad study and reference stations have been selected, sediment will be 

collected as described in SOP 250 and analyzed for VOCs, SVOCs and metals in bulk sediment. 

Bulk sediment samples from each of the replicate samples will be analyzed for sediment 

chemistry, grain size (ASTM D422) and total organic carbon (TOC). A composite sample from 

each station will be evaluated for PAH forensics. In addition AVS:SEM analysis will be 

conducted on one ofthe replicates from each station. 

Sufficient additional sediment will be collected from each replicate at a Triad station and 

reference station and composited for use in the PAH forensics bioavailability evaluation (Section 

4.3.3.4.2.7) as well as for bioassays that are described in Secfion 4.3.3.4.4. The composite 

sample from each station should be approximately four gallons. 

SOP 240 describes how this sample from replicate samples at each station will be composited, 

handled and subsampled for the bioassay and bioavailability investigafions. 

2.5.2.1 Sampling Equipment 

Sampling equipment needed to collect the samples includes a boat, Ponar sampler or coring 

device, sample containers, and appropriate PPE as required by the HSP. A comprehensive list of 

sampling equipment is listed in SOP 250. 

2.5.2.2 Sample Collection 
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AU details regarding sample collection will be recorded in the field logbook. Samples will be 

collected using either a Ponar sampler or other coring device. Procedures for sediment sampling 

are described in SOP 250. 

2.5 2.3 Sample Handling and Analysis 

Prt'per field sampling documentation and field analj^ical and laboratory documentation helps to 

ensure sample authenticity and data integrity. Secfion 3.2 of this FSP describes the methods for 

assigning unique sample names. The unique sample name will be used for the sample containers 

and chain of custody. Procedures for sample shipping are described in SOP 210. Analyses 

required for the samples are listed on Table 1. The laboratories providing analytical services will 

be identified later. 

2.5 3 Bioavailability Samples 

Sediment samples selected for forensic PAH analysis will be collected as described in SOP 240. 

< l̂ĵ  Forensic PAH analysis will be conducted on a subsample ofthe composite sediment sample from 

each of the Triad and reference stations. This subsample will be from the same composite 

sample used in the bioassays. 

In addition to forensic analysis of PAHs, the amount of soot-phase black carbon (soot) as well as 

cotl will be analyzed from each ofthe composite sample from each Site and reference station. 

Mi ;roscopic inspection ofthe larger particle sizes to evaluate the amount of coal particles or coal 

dui t in the sample will also performed. 

Thi; determination of soot is based upon the method of Accardi-Dey and Gschwend (2003). 

Mi ;roscopic inspection of samples using reflected light organic petrology methods (Stach 1982) 

also will be conducted and reflectance of organic particles (soot, lamp black, and coal) will be 

quantitatively measured for source identification purposes. 

Sampling Equipment 

Sampling equipment needed to collect the samples includes a boat, Ponar sampler or coring 

device, sample containers, and appropriate PPE as required by the HSP. A comprehensive list of 

sanpling equipment is listed in SOP 240. 
• ' • • » * ' 
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2.53.4 Sample Collection 

All details regarding sample collecfion will be recorded in the field logbook. Samples will be 

collected using either a Ponar sampler, or coring device. Sediment will be collected from the 

bioacfive zone, defined as the upper four inches of the sediment column. Procedures for 

sediment sampling for bioavailability analyses are described in SOP 240. 

2.5 3.5 Sample Handling and Analysis 

Proper field sampling documentafion and field analytical and laboratory documentation helps to 

ensure sample authenticity and data integrity. Section 3.2 of this FSP describes the methods for 

assigning unique sample names. The unique sample name will be used for the sample containers 

anc! chain of custody. Procedures for sample shipping are described in SOP 210. Analyses 

required for the samples are listed on Table 1. The laboratory providing analytical services will 

be identified later. 

2.5 4 Benthic Community Investigation 

The incorporation of benthic invertebrate community data into a Triad evaluation provides an in 

sitv evaluation of toxicity. Benthic invertebrates are ideal bioindicators because: 1) they are 

abundant across a broad array of sediment types, 2) they are relafively sedentary, completing 

most or all of their life cycle in the same microhabitat, 3) they respond to the cumulative effects 

of v'arious sfressors having differing magnitudes and periods of exposure, and 4) they integrate 

both the effects of stressors and the population compensatory mechanisms evolved over time to 

survive in a highly variable and potentially stressful environment. 

Beithic invertebrate community samples ofthe surface sediments (0-6") will be collected from 

the sample locations identified on Figure 5 as Site Triad stations and reference Triad stations. As 

indicated, the location of these stations is tentative and will be finalized after a reconnaissance 

study. Benthic invertebrate community sampling is described in detail in SOP 240 in the FSP. 

La 5 procedures for analysis of benthic community samples are described in SOP 350. 
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2.5.4.1 Sampling Equipment 

Sampling equipment needed to collect the samples includes a boat, Ponar sampler or coring 

device, sample containers, and appropriate PPE as required by the HSP. A comprehensive list of 

sampling equipment is listed in SOP 240. 

2.5.4.2 Sample Collection 

All details regarding sample collection will be recorded in the field logbook. Samples will be 

collected using either a Ponar sampler, Ekman dredge, or coring device. Sediment will be 

collected from the bioactive zone, defined as the upper four inches of the sediment column. 

Procedures for sediment sampling for benthic community analysis are described in SOP 240. 

2.5.4.3 Sample Handling and Analysis 

Proper field sampling documentafion and field analytical and laboratory documentafion helps to 

ensure sample authenficity and data integrity. Secfion 3.2 of this FSP describes the methods for 

assigning unique sample names. The unique sample name will be used for the sample containers 

and chain of custody. Procedures for sample shipping are described in SOP 210. Analyses 

required for the samples are listed on Table 1. The laboratory providing analytical services will 

be identified later. 

2.5.5 Sediment Toxicity Testing 

A 28-day Hyalella azteca toxicity (with and without UV light) will be conducted to supplement 

the previous bioassay studies using Site sediments (SEH 2001). In addifion, a 20-day bioassay 

with Chironomous tentans assay and a 28 day bioaccumulation study with the oligochaete, 

Lumbriculus variegatus will also be conducted. These are described in SOP 330. A bioassay 

using larval fish will also be conducted under conditions of normal and UV light (SOP 335). 

Bioassay stafions will be co-located with the benthic community stations. 
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2.5 5.1 Sample Location and Frequency 

One composite sediment sample from the top 15cm ofthe sediment column will be collected 

from each ofthe eight benthic sampling locations in the contaminated area and from each ofthe 

fovr reference stafion areas. The sample and reference locafions are shown on Figure 5. 

2.5 5.2 Sample Collection Procedures 

Sediment samples to be used for sediment toxicity testing will be collected as described in SOP 

240. 

2.5 5.3 UV Light Measurements for Use in Bioassays 

i \^^^^ 

U\' light will be measured at two sediment locafions at the Site on two different days with 

variable sunshine, i.e. one day clear skies, one day with cloud cover as described in SOP 320. 

UV' light will be measured using MACAM UV-103 ip67 (or equivalent) broad-band radiometer 

(BBR) with submersible sensors (SOP 320). The BBR will measure radiation intensity at two 

bandwidths, 328-402 nm (UVA) and 276-344 nm (UVB) using separate sensors connected to the 

radiometer via coaxial cable. This data will be recorded through a data logger. 

2.6 FISH TISSUE SAMPLES 

NSPW proposes to implement the Work Plan developed by SEH for collection offish tissue for 

supporting a baseline human health and ecological risk assessment. One ofthe target species has 

been predetermined, the smelt, and the other two will be selected from a list commonly 

consumed by recreational anglers and subsistence fisherman. 

Srrelt already have been sampled during the 2004 seasonal run, however because of potential 

contamination by the nets used to collect the smelt, this species will be re-sampled in the spring 

of 2005. The results from smelt sampling results will be used for both the ecological and the 

human health risk assessment as the fish were appropriately sampled and processed for these 

puiposes. 

Th2 SEH Work Plan proposed that two other species from the following list will also be 

collected: 

• k , » j ' ' 
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• Walleye 

• Lake trout 

• Round Whitefish 

The Chippewa Nafion has indicated that it is primarily concerned with sedentary (sic) top-order 

predators such as: yellow perch, northem pike, smallmouth bass, and walleye so they will also 

be added to the list of possible species. 

Order of preference for fish species will be: 

• Walleye 

• Northem Pike 

• Yellow perch 

• Smallmouth bass 

• Lake trout 

• Round Whitefish 

2.6.1 Sample Location and Frequency 

Sixteen fish of each species will be collected by electroshocking from the Site area and a 

reference area selected after discussion with WDNR fisheries staff. (Note that USEPA advises 

that the near shore area between Fish and Terwilleger Creeks is an acceptable reference area). 

Sampling and laboratory processing methodology are similar to those proposed by SEH (2003) 

and are described in detail in SOP 230 ofthe FSP. A total of sixteen fish of each species will be 

collected; eight will be filleted and data from those used to support the human health risk 

assessment and eight will be collected for supporting the ecological risk assessment. In addition, 

all fish caught will be examined and morphological abnormalifies including tumors, noted. 

Fish collection of a target species should occur during the normal fishing season for Lake 

Superior Waters as described in the current Wisconsin Fishing Regulations, if pracficable. 
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2.6.1.1 Sampling Equipment 

Sampling equipment needed to collect fish tissue samples includes a boat, collection equipment, 

sample containers, and appropriate PPE. A comprehensive list of sampling equipment is listed in 

SOP 230. 

2.6.1.2 Sample Collection 

All details regarding fish tissue sample collection will be recorded in the field logbook. 

Additionally, sample information will be recorded on the field record form. Tliree species offish 

will be selected for tissue sample collection, smelt, and two higher trophic level species. Smelt 

will be collected using seine nets. The other species will be collected using a boat-mounted 

electrofishing unit. Procedures for fish tissue sample collecfion are described in SOP 230. 

2.6.2 Sample Handling and Analysis 

%,jr Proper field sampling documentafion and field analytical and laboratory documentation helps to 

ensure sample authenticity and data integrity. Section 4.2 of this FSP describes the methods for 

assigning unique sample names. The unique sample name will be used for the sample containers 

anc chain of custody. Procedures for sample shipping are described in SOP 210. Analyses 

required for fish tissue samples are listed on Table 1. The laboratory providing fish tissue 

ana lytical services will be identified later. 

2.7 SURFACE WATER QUALITY INVESTIGATION 

Surface water sampling will be conducted to provide informafion for the Baseline Ecological 

Risk Assessment and the Human Health Risk Assessment. The results of this work task will be 

used to address the following questions: 

1. What contaminants present in the surface water over the Site that may have originated 

from the contaminated sediment? 

2. Are contaminants in the surface water potentially affecting human health or the 

environment? 

3. Under what condifions do contaminants associated with the sediment get re-suspended? 
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Information from this task as well as the sediment stability work tasks will be used to 

address this question. 

2.7.1 Sample Location and Frequency 

2.7.1.1 Ecological Risk Assessment Samples 

Surface water samples will be collected on two separate occasions from six Site locafions on a 

transect extending from the shoreline offshore beyond the area of impacted sediment (Figure 6). 

In addition two reference stations will be sampled. Samples will be collected once when the 

water is calm and once following a high energy event within 24 hours of a period following a 

period when waves exceeded 30cm. At each station a near bottom station and at mid water 

column sample will be collected. Samples collected to support the BERA will be spilt and one 

fraction filtered (0.45 |xm filter). Both the filtered and unfiltered fractions will be analyzed for 

PAHs, VOCs and dissolved organic matter (DOC). 

2.7.1.2 Human Health Risk Assessment Samples 

Surface water samples will be collected along a shoreline transect at six separate locations at the 

Site in water two to three feet deep (Figure 6). In addition two reference stations will be 

sampled. Samples will be collected once when the water is calm and once following a high 

energy event within 24 hours of a period following a period when waves exceeded 30cm. At 

each station a mid water column sample will be collected. Unfiltered samples will be analyzed 

for PAHs, VOCs and dissolved organic matter (DOC). 

2.7.2 Surface Water Sample Collection Procedures 

Surface water sampling will follow procedures oufiined in SOP 310 in the FSP which is similar 

to the USEPA ERT SOP #2013 (http:.//www.ertrest->onse.com/soDs/2013-rl O.pdf). Water 

samples will be collected using a discrete depth sampler such as a Kemmerer or Van Dom-type 

sample bottle or using a pump. 

At the time of sample collection field measurements of temperature, conductivity and dissolved 

oxygen will also be made at all stations. 
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2.7.3 Sample Handling and Analysis 

Proper field sampling documentafion and field analytical and laboratory documentation helps to 

ensure sample authenficity and data integrity. Section 3.2 of this FSP describes the methods for 

assigning unique sample names. The unique sample name will be used for the sample containers 

and chain of custody. Procedures for sample shipping are described in SOP 210. Analyses 

required for surface samples are listed on Table 1. A complete list of analytes is shown on Table 

2. Northem Lake Service, of Crandon, Wisconsin will provide surface water analytical services. 

2.8 SEDIMENT STABILITY INVESTIGATION 

2.8.1 Sample Location and Frequency 

The field program required to collect the data needed for sediment stability analysis consists of 

• Sediment cores for determining erosion characteristics 

• A tripod deployment for measuring waves and currents 

• Soil borings and sediment cores for developing high-resolution vertical profiles of sediment 

characteristics 

A review of existing data available (SEH 1998, 2002) indicates that cohesive characteristics may 

occur. As discussed previously, the erosional characteristics of cohesive sediments are very site-

specific, and there is little guidance available for developing the erosion characteristics of cohesive 

sediments from bulk sediment properties. The best method is to use in-situ erosion testing. 

2.8.1.1 Erosion Testing 

Approximately five sediment cores will be collected for use in Sedflume erosion testing. The core 

locations will be distributed across the offshore site (Figure 7) to cover possible variafions in 

sediment characteristics and related erosion properties, (i.e. mineral substrate, mixed mineral and 

wood debris, and primarily wood debris). These locations will be selected after the reconnaissance 

study described in Section 4.3.3.4.2 ofthe Rev. 02 RI/FS Work Plan. The cores will be collected as 

described fiarther in SOP 290, packaged and shipped as described in SOP 210 to a designated 

laboratory for erosion testing. A sub-work plan for Sedflume Testing is included in Appendix C. 
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Th^ purpose of collecting five cores is not meant to fully characterize all sediment properties 

throughout the sediment area, but to develop an understanding of representative erosion 

characteristics and their variability. The data from the core sampling and erosion testing will 

provide crifical thresholds for erosion and the erosion rate vs. applied sfress curve. 

2.81.2 Current Wave Measurements 

A one-month tripod deployment will be made to provide vertical profiles of the velocities and 

suspended sediments in the wave/current boundary layer. The tripod will be cenfrally located in the 

affected area (Figuie 7) and outfitted with a downward looking Acoustic Doppler Current Meter 

(ADCP) and pressure transducer for the purpose of obtaining detailed vertical profiles of wave and 

current speeds and wave heights. 

% » i ^ 

The system will be configured to record signals at 10 Hz or higher for two-minute bursts every two 

hours for the duration of the deployment. The recorded data will be reviewed after a one-month 

period to ensure that a sufficient range of wave and current conditions occurred. If not, then the 

deployment will continue until sufficient data is collected. 

Procedures for placing and servicing the ADCP are described in SOP 280. 

2.8 1.3 Age Dating 

Six offshore cores will be obtained for use in Pb2io and Csn? age-dating analysis and developing 

high-resolution vertical profiles of grain size, mineralogy, and chemistry. The six core locations will 

located to assess variations in the vertical profile properties with water depth and proximately to the 

W^VTP. One core will be located fiarther offshore as a control point. The tentative locations for 

these borings in depicted in Figure 5. The selection ofthe core location will be finalized in the field. 

Thi cores will be sub-sampled at 2 centimeter intervals in accordance with SOP 290 and sub

divided into sections for the various analyses. In addition to conducting Pb2io and Csjsy age-dating 

am lysis (SOP 340), all intervals will be analyzed for grain size (ASTM D422) mineral content and 

total PAHs. 
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2.8.2 Sediment Stability Sample Collection Procedures 

2.8.2.1 Sampling Equipment 

Sampling equipment needed to collect the samples includes a boat, Ponar sampler or coring 

device, and sample containers. A comprehensive list of sampling equipment is listed in SOP 

290. 

2.8.2.2 Sample Collection 

All details regarding sample collection will be recorded in the field logbook. Samples will be 

collected using with a coring device or vibracore using procedures described in SOP 290. 

2.8.2.3 Sample Handling and Analysis 

Proper field sampling documentafion and field analyfical and laboratory documentation helps to 

ensure sample authenficity and data integrity. Section 4.2 of this FSP describes the methods for 

assigning unique sample names. The unique sample name will be used for the sample containers 

and chain of custody. Procedures for sample shipping are described in SOP 210. Analyses 

required for the samples are listed on Table 1. The laboratory providing analytical services will 

be identified later. 

2.9 PORE WATER INVESTIGATION 

Pore water samples will be collected to evaluate the relationship between contaminants present 

in Chequamegon Bay and the shallow aquifer at Kreher Park. This investigation will be 

completed by deploying passive diffusion bag (PDB) samplers in six shallow temporary wells. 

A typical PDB sampler consists of a low-density polyethylene (LDPE) lay-flat tube closed at 

both ends containing deionized water. The sampler is posifioned at the target horizon ofthe well 

by attachment to a weighted line or fixed pipe. Horizontal flow through the well will cause the 

deionized water in the PDB to equilibrate with contaminants present in the aquifer. Following an 

equilibration period of one month, the PDB is removed from the well, the contents are placed in 

laboratory containers and submitted for VOC analysis. The sample results will be used to 
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identify contaminant migration trends between the Bay sediment and shallow groundwater at 

Kreher Park. 

2.9 1 Sample Location and Frequency 

% ! » / • 

Pore water samples will be collected from six temporary wells installed along two transects at 

Kreher Park. The transects will be located near the Chequamegon Bay inlet west of the former 

POTW, each consisting of three temporary wells. The first transect will originate from 

immediately south of the concrete rip-rap along the shoreline, approximately 110 feet east of 

M\V-24 and extend towards the former solid waste disposal area (landfill). The second transect 

will originate from immediately south ofthe concrete rip-rap along the shoreline, approximately 

60 feet east of MW-25 and extend towards the fonner coal tar dump. The temporary wells will 

be spaced approximately 25 feet apart. The proposed temporary well locations are shown on 

Figure 4. Pore water samples will be submitted for analysis of VOCs as shown on Table 2. Pore 

water samples will be collected once from each temporary well. Following this single sampling 

event, the temporary wells will be abandoned. All pore water samples will be collected in 

accordance with SOP 300. 

2.9 2 Temporary Well Installation 

Tho PDBs will be deployed in temporary monitoring wells. These temporary wells will be installed 

in a borehole advanced with a hollow stem auger to a maximum depth of 1.5 feet below the water 

table, approximately four feet below the ground surface at Kreher Park. Well casing and screens 

will be flush-threaded 2-inch diameter schedule 40 PVC. The wells will have a two-foot screen 

with a slot size of 0.010 inches. The borehole armulus will be filled with filter pack sand to a 

maximum of 6 inches above the screened interval. A 6 inch layer of bentonite granules will be 

placed above the filter pack. A flush mount protective cover will be installed at each well location 

to prevent unauthorized access to the monitoring wells. Following the sampling event, each 

temporary well will be abandoned in accordance with WAC ch. NR 141 requirements. Procedures 

for temporary well installation are described in SOP 300. Procedures for well abandonment are 

described in SOP 120. 
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2.9.3 Sample Collection Procedures 

2.9.3.1 Sampling Equipment 

Sampling equipment needed to collect pore water samples includes PDB vessels, weights and 

cable, deionized water (supplied by the laboratory), laboratory botfies, and appropriate PPE as 

required by the HSP. A comprehensive list of equipment is listed in SOP 300. 

2.9.3.2 Sample Collection Procedures 

All details regarding pore water sample collection will be recorded in the field logbook. 

Procedures for pore water sample collecfion are described in SOP 300. Prior to deployment, fill 

the PDB with deionized water to its maximum capacity. There should not be voids or pockets of 

air. Inspect the unit for leaks or damage. Attach the weight to the bottom ofthe PDB and attach 

a cable to the top ofthe PDB. Lower the PDB into the well below the water surface. Secure the 

cable to the well cap. The cable should be of sufficient length so the PDB is located in the 

screened interval below water when the cap is replaced. Secure well cap on top of well and 

replace flush mount cover. Allow one month for the PDB to equilibrate with the pore water. 

Following the stabilization period, genfiy remove the PDB and rinse the exterior with deionized 

water. Transfer the contents of the PDB to laboratory containers and place in a cooler with ice. 

Fill out chain-of-custody forms and prepare cooler for shipping according to the laboratory's 

instmcfions. 

2.9.3.3 Sample Handling and Analysis 

Proper field sampling documentafion and field analytical and laboratory documentation helps to 

ensure sample authenticity and data integrity. Section 3.2 of this FSP describes the methods for 

assigning unique sample names. The unique sample name will be used for the sample containers 

and chain of custody. Procedures for sample shipping are described in SOP 210. Analyses 

required for pore water samples are listed on Table 1. A complete list of analytes is shown on 

Table 2. Northem Lake Service, of Crandon, Wisconsin will provide pore water analytical 

services. 
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2.11) SOIL VAPOR INVESTIGATION 

2.10.1 Sample Location and Frequency 

Soil gas vapor samples will be collected from nine vapor probes that will be installed at the 

following locafions: 

***•# 

From vapor monitoring probe VP-1 installed in the filled ravine area east ofthe NSPW 

administration building near the southeast comer ofthe asphalt parking lot; 

From vapor monitoring probes VP-2S and VP-2D installed in the filled ravine south of 

and along St. Clair Street, north ofthe paved courtyard area; 

From vapor monitoring probes VP-3S, VP-3I, and VP-3D installed near well MW-2R in 

the NSPW storage yard north of St. Claire Street; and 

From vapor monitoring probes VP-4 VP-5, VP-6 and VP-7, which will be installed east 

of the edge of the filled ravine and north of St. Claire Street. These vapor monitoring 

will evaluate soil vapors for potential impacts from groundwater in the vicinity of 

residences near the former MGP. VP-5 and VP-6 will be installed in the unsaturated 

zone of the Miller Creek formafion. VP-7 and VP-8 will be installed in the backfill of 

sewer lines (to the extent practical) to evaluate the potential migrafion of vapors in the 

backfill of these ufility conduits 

From vapor monitoring probes VP-8 and VP-9 will be installed on the west side of 3"* 

Stteet directly across 3'̂ '' Street from the former gas holder that was located in the 

southwest comer ofthe existing facility building. 

At two locations on NSPW property, a nest of up to three vapor probes will be installed (at 

shallow, intermediate, and deep intervals). Two of these probes (VP-2 and VP-3) will be direcfiy 

above the most contaminated areas ofthe filled ravine. Soil vapor samples from these two probe 

nests will likely be sufficient to evaluate the worst-case soil vapor. The remaining vapor probes 

(V'- l , VP-4, VP~5 VP-6, VP-7, VP-8 and VP-9) are located outside the groundwater 

contaminant plume in the uppermost water bearing unit, but within the footprint of groundwater 

contaminant plume ofthe underlying Copper Falls aquifer. 

Tvt o rounds of soil vapor samples will be collected from each locafion will assist with the 

evaluation of potential vapor migration from areas of known contamination. The first round of 
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soil vapor samples will be collected a minimum of one week following vapor probe installation. 

Assuming the first round is collected during the winter months (frozen conditions), the second 

round of soil vapor sampling will be collected during the spring or summer. Grab samples will 

be collected from soil vapor probes located at the Site. Prior to collecfion of the soil vapor 

samples, probes will be purged of standing vapors. Soil vapor samples will be analyzed for TO-

15A parameters. The sample locations are shown on Figure 2. The soil vapor samples will be 

collected in accordance with SOP 200. 

2.10.2 Sample Collection Procedures 

2.10.2.1 Soil Vapor Probe Implant Installation 

Vapor monitoring probes will be installed in shallow soil borings advanced with a Geoprobe drill 

rig. Each probe will consist of a Geoprobe implant and small diameter tubing encased in a flush 

mount well casing cemented in place. Geoprobe implants are small diameter (1/4 - 3/8-inch) 

wire screens constmcted of double woven stainless steel. Implants will be installed by 

advancing the drill rod to the target depth, inserting the implant through the drill rod. The 

implant is then connected to a drive point on the lead drill rod. When the drill rod is pulled back, 

the implant is anchored in place by the drive point. Implants 6-inches in length will be installed 

with 12-inches of fine sand placed around the implant. Granular bentonite will be used to 

backfill the borehole annular space seal above the sand pack. Vapor probe implants will be 

installed in accordance with SOP 360. Figure 360-1, attached to SOP 360, shows vapor probe 

specificafions.. 

Implants will be installed in the unsaturated zone at shallow, intermediate, and deep intervals. 

Implants installed at the deep interval will be installed approximately one foot above the 

saturated zone to evaluate the migrafion of soil vapors from groundwater. Shallow interval 

implants will be installed in native soil approximately 2-feet below ground surface to evaluate 

the migration of vapors to the surface. An implant will be installed at an intermediate interval at 

locafions where the unsaturated zone is thicker than 10 feet. At the VP-1 VP-4, VP-5, VP-6, VP-

7, VP-8, and VP-9 locations, implants will be installed at shallow intervals between 1 and 2 feet 

below ground surface to evaluate the migrafion of vapors from known areas of contamination. 

(VP-1 is located in the filled ravine, but up gradient from the MGP facility. VP-4 VP-5, VP-6, 

and VP-7 are located on the north side of St. Claire Street. VP-8 and VP-9 are west of 3'"'' 
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Avenue.) Because subsurface coal tar contamination is present at the VP-2 and VP-3 locations, 

im])lants will also be placed at multiple intervals at these locations. At the VP-2 locafion, the 

unsaturated zone is approximately 5-feet thick. (Groundwater has historically been encountered 

at an approximate depth of 5 feet in well TW-13). The implant for VP-2S will be installed 

between 1 and 2 feet bgs, and the implant for VP-2D will be installed between 3 and 4 feet bgs. 

At the VP-3 locafion, the unsaturated zone is approximately 15-feet thick. (Groundwater has 

his orically been encountered at an approximate depth of 15 feet in well MW-2R). The implant 

for VP-3S will be installed between 1 and 2 feet bgs, and the implant for VP-3D will be installed 

between 13 and 14 feet bgs. The implant for VP-3I will be installed between 6 and 7 feet bgs. 

%mf' 

2.1J.2.2Sampling Equipment 

Sampling equipment needed to collect soil vapor samples includes 6 L passivated Summa 

caristers, nylon tubing and inline particulate filters. A comprehensive list of equipment needed 

is listed on SOP 200. Equipment needed for vapor probe implant installation is listed in SOP 

360. 

2.1').2.3Sample Collection 

All details regarding soil vapor sample collection will be recorded in the field logbook. 

Addifionally, sample information will be recorded on the canister sampling collection form. The 

soi. vapor sample is a grab sample and does not require the use of a regulator. The valve cap on 

the Summa canister is removed and the particulate filter is then connected inline to the valve 

sten. Nylon tubing is used to connect the particulate filter to the vapor probe wellhead. The 

car ister valve is opened and allowed to fill. The canister should equilibrate within one to two 

minutes (no audible sound of rushing gas). Once the canister has equilibrated, the canister valve 

is closed and the valve cap replaced. Procedures for soil vapor sample collection are described 

in SOP 200. 

2.10.2.4Sample Handling and Analysis 

Once collection of the soil vapor sample is complete and the cap is replaced on the canister 

valve, a canister tag will be filled out and attached to the canister. The tag will detail the sample 

ID and other pertinent information. The canister will be shipped to the laboratory in the same 

URS 



Ashland/NSP Lakefront Superfund Site 
Ashland, Wisconsin 
Field Sampling Plan, Rev. 01 

SAMPLE LOCATION AND FREQUENCY 
February 1,2005 

Page 2-36 
Revision: 01 

packaging in which it was received. A laboratory chain of custody will be filled out and 

accompany the samples during shipment. The hold time for T0-15A analysis is 30 days. 

For this RI, the soil vapor samples will be analyzed for VOCs using method TO-15. A list of 

analytes for the T0-15A analysis is listed in Table 3. Sevem Trent Laboratory of Knoxville, 

Tennessee will perform soil vapor analytical services. 

2.11 INDOOR AIR VAPOR INVESTIGATION 

2.11.1 Sample Location and Frequency 

In addifion to the collection of air samples from vapor probes, an indoor air sample will also be 

collected to evaluate the potential for vapor migrafion into the exisfing building, which overlies 

contamination in the backfilled ravine. The indoor air invesfigation will examine the 

constituents of indoor air and sub-slab soil vapors to determine if this area is being impacted by 

soil vapor migrafion and intmsion. Due to many other potential indoor and extemal sources of 

solvents, the results from indoor air sampling can be difficult to explain and unless accompanied 

by simultaneous soil vapor samples. It is optimal that soil vapor samples are collected from 

directly beneath the lowest slab ofthe building. It is preferred that subslab soil vapor samples be 

collected from at least two, opposite locations. Subslab soil vapor samples can demonstrate the 

presence of vapors directly beneath the building that may be entering through cracks, sumps, 

exposed soils or other locations. If a subslab soil vapor sample is not practical, then the next 

acceptable locafion for soil vapor sampling is from a soil vapor probe located as close as possible 

to the edge ofthe building foundation, preferentially inserted at an oblique angle, so as to collect 

a soil vapor sample that is best representative of conditions beneath the foundation. 

Indoor air sample collection will include the collection of indoor air samples and a subslab vapor 

samples. The indoor air samples will be collected from inside the NSPW Service Center 

building near the former gas holder located near MW-15. The subslab vapor sample will be 

collected from a probe installed beneath the floor in this same area. Two rounds of samples will 

be collected; one round will be collected during the winter months when the ground is frozen, 

and the other round will be collected in the spring, summer, or fall when the ground is unfrozen. 

An ambient air sample will be collected simultaneously with the collection of each round of 
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indoor air/subslab vapor samples and the collection of soil vapor samples from each soil vapor 

probe location. 

Tht; ambient air sample will be collected at a location upwind ofthe buildings being investigated 

fron locations that are not impacted by potenfial airbome releases from the Ashland/NSP 

Lakefront site and other nearby, unrelated sources (such as gas stations on Highway 2). This 

background sample location can be either on- or off-site, but should be selected using 

professional judgment and based on locations not likely to be adversely impacted by potential 

releases from nearby sources, both site and non-site related. Additionally, the selecfion of 

background ambient air sample locafions must take into account current and forecasted weather 

cor ditions. 

« i « i ' 

Prior to collecting the indoor air/subslab vapor sample in each home, background conditions 

affecting indoor air quality will be evaluated. This evaluation will include the following steps: 

or Step 1 Inspect the sample location area to identify consumer products (e.g. cleaners, paints, 

glues) that may contribute to increased indoor air concentrafions absent any subsurface 

contribution. 

Step 2 Complete an occupant survey to identify occupant acfivities (e.g. smoking, welding, or 

operations of small engines, gasoline power tolls, or fleet vehicles) that may contribute to 

increased indoor air concentrations absent any subsurface contribution. 

Step 3 Remove or prevent use of all potential sources that may contribute to increased indoor air 

concentrations absent any subsurface contribufion for a minimum of 24 hours before 

sample collection. 

Step 4 Collect an ambient (outdoor) air sample in conjunction with the indoor air sample. 

All air and background samples will be analyzed for VOCs by Method T015A. All samples will 

be collected in evacuated summa canisters provided by the laboratory, and shipped via ovemight 

coi.rier to the laboratory. Summa canisters are shipped from the laboratory under negative 

pressure; when the valve on the canister is opened air is drawn into the canister. A regulator will 

be used to collect the indoor air sample over a 24 hour period; the background sample will be 
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collected over a one-hour period. Grab samples will be collected from the vapor probes by 

cormecting the canister to the tubing, and opening the valve. These canisters will be filled in less 

than one minute. Air samples will be collected in accordance with SOPs included in the FSP. 

2.11.2 Indoor Air Vapor Sample Collection Procedures 

2.11.2.1 Sampling Equipment 

Sampling equipment needed to collect indoor air vapor samples includes 6 L passivated Summa 

canisters, 24 hour regulators, and inline particulate filters. A comprehensive list of equipment 

needed is listed on SOP 200. 

2.11.2.2Sample Collection 

All details regarding indoor air vapor sample collection will be recorded in the field logbook. 

Additionally, sample information will be recorded on the canister sampling collection form. The 

sample will be collected over a period of 24 hours using a regulator. The regulator is used to 

provide a time weighted average (TWA) sample by restricting the flow rate of air entering the 

canister. The valve cap on the Summa canister is removed and the regulator is connected to the 

valve. A particulate filter is then connected inline to the regulator. The canister valve is then 

opened and the start time recorded in the field logbook. For the indoor air vapor samples, a 

sample interval of approximately 24 hours is required. Once 24 hours has passed, the canister 

valve is closed and the valve cap replaced. The end time will then be recorded in the field 

logbook. Procedures for indoor air vapor sample collection are described in SOP 200. 

2.11.2.3Sample Handling and Analysis 

Once collection ofthe indoor air vapor sample is complete and the cap is replaced on the canister 

valve, a canister tag will be filled out detailing the sample ID, sample duration, regulator type 

and other pertinent information. This tag is then attached to the canister. The canister will be 

shipped to the laboratory in the same packaging as it was shipped. A laboratory chain of custody 

will be filled out and accompany the sample during shipment. The hold fime for T0-15A 

analysis is 30 days. 
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Foi" this RI, the indoor air vapor samples will be analyzed for VOCs using method TO-15A. A 

list of analytes for the T0-15A analysis is listed in Table 3. Sevem Trent Laboratory of 

Knoxville, Termessee will perform analytical services. 

2.12 EXPLORATION TEST PITS 

2.12.1 Sample Location and Frequency 

^'i*<t/ 

Exoloration test pits will be excavated at Kreher Park to fiarther characterize the limits of fill for 

the solid waste disposal and the former coal tar dump areas. Two test pits will be excavated on 

each side ofthe former solid waste disposal area (eight total), and two test pits will be excavated 

across a former open sewer in this area. Test pits will also be excavated in the vicinity of the 

forner coal tar dump to determine the lateral extent of contamination in this area. Two test pits 

will be excavated on the east and west sides, two in the center, one on the north side, and one on 

the south side of the former coal tar dump area (eight total). Additionally, three test pits will be 

excavated across former drainage ditches/culverts. As shown on Figure 3, a former open sewer 

drainage swale is located in the solid waste disposal area, and a former culvert/trench is located 

beneath the southwest comer of the waste water treatment plant north of the former coal tar 

dump, and a trench is located east ofthe former treatment plant. Proposed test pit locations are 

alscD shown on Figure 12. 

Each test pit will be excavated to a depth between 6 and 8 feet. Material encountered in each test 

pit will be visually described, and photographed as needed. Test pits will be terminated when the 

limits of fill have been determined, or until obstmctions or caving prevent additional excavation. 

Material removed from the test pits will be retumed to the excavation. In the event that coal tar 

is encountered in test pits, a grab sample will be collected and submitted Woods Hole Group 

Environmental Laboratories for forensics analyses. Additionally, surface soil samples will be 

collected at each test pit locafion as described in Section 2.2 of this FSP. 

2.12.2 Exploration Test Pit Sample Collection Procedures 

A :est pit is an opening in soil, unconsolidated deposit, or bedrock having at least one lateral 

dimension greater than the depth of the opening, which is used for scienfific purposes. The 

location of each test pit shall be coordinated in writing with the City of Ashland before digging 
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begins. The confractor shall follow Occupafional Safety and Health Administration (OSHA) 

mles for excavafion and confined space entry. The excavated material shall be screened for 

hazardous properties. Nonhazardous excavated material shall be backfilled immediately after the 

required information has been recorded. The first soils out shall be the last in when filling the 

pit. No test pit shall be left open ovemight unless adequate safety precautions are employed. In 

the event that a test pit must remain open ovemight, an exclusion zone consisting of construction 

fencing will be secured to prevent access. In vegetated areas, backfilled test pits shall be restored 

with seed and straw mulch. In addition to the general information required for all field acfivifies 

listed in Section 4.1, the following shall be recorded for each test pit: 

1. The total depth, length, and width; 

2. The depth and thickness of distinct soil or lithologic units; 

3. A lithologic description of each unit; 

4. A description of any man-made materials or apparent contamination encountered; 

5. A sketch ofthe test pit; and 

6. Photographs of the excavation. 

Excavation shall occur by using either a backhoe or hand shovel. Decontamination of all 

equipment shall occur after an excavation is completed or daily following the procedures 

described in Section 5.0. Any shoring that is required shall be described and documented. 

2.12.2.1 Sampling Equipment 

One grab surface soil sample of will be collected from each test pit location using hand tools 

(spoons, trowels, and/or shovels), clean spatulas, and sample containers as described in Section 

2.2 above. Appropriate PPE, as required by the HSP, will also be used. 

2.12.2.2Sample Collection 

Soil samples will be collected directly from the excavator bucket after removal from the 

excavation or from the soil stockpile. Procedures for soil sample collection are described in SOP 

140. 
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2.12.2.3Sample Containerization 

Soil samples collected from the test pits will be placed in appropriate laboratory supplied 

containers. Samples be placed in containers and preserved in accordance with the analytical 

requirements listed in Table 1. Procedures for filling laboratory containers are described in SOP 

160. 

2.1,2.2.4Sample Handling and Analysis 

Pro per field sampling documentafion and field analytical and laboratory documentafion helps to 

ensure sample authenficity and data integrity. Section 4.2 of this FSP describes the methods for 

assigning unique sample names. The unique sample name will be used for the sample containers 

and chain of custody. Procedures for sample shipping are described in SOP 210. Soil samples 

collected from test pits will be submitted to Woods Hole Group Environmental Laboratories for 

forensics analyses. 

'(itt(|i,r 2.13 BOREHOLE GEOPHYSICAL SURVEY 

A borehole geophysical survey will be performed to verify subsurface geologic conditions. The 

getiphysical survey will be conducted using a natural gamma survey and an induction log 

(electromagnetic conductivity) survey on wells MW-2BR/MW-2C located in the Upper Bluff 

Area and MW-2A (NET) located in Kreher Park. 

Well casings for artesian wells AW-1 and AW-2 will also be visually inspected and recorded on 

videotape with the aid of a down-hole video camera. The purpose of this inspecfion is to: 

• Determine the depth of the well; 

• Determine the length and depth ofthe well screen; and 

• Observe the condition ofthe well casing and screen. 

Depending on the results of this camera survey, borehole geophysical surveys may also be 

completed on artesian wells AW-1 and AW-2. (If metal casing was used to consfruct wells AW-

1 and AW-2, the borehole geophysical surveys will not be completed because the metal casing 

will interfere with the geophysical survey.) The borehole geophysical survey and visual 
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inspecfion of the wells located in Kreher Park is contingent upon obtaining access from the City 

of Ashland. Fromm Applied Technology of Mequon, Wisconsin will perform the geophysical 

survey. The locations of these wells are shown in Figures 2 and 3. 

2.13.1 Geophysical Survey 

Borehole geophysics will be performed to verify subsurface geologic conditions. Fromm 

Applied Technology of Mequon, Wisconsin will perform the geophysical survey. The 

geophysical survey will be conducted using a natural gamma survey and an induction log 

(electromagnefic conducfivity) survey on wells MW-2C, MW-2A (NET), AT-1 and AT-2. The 

geophysical survey ofthe wells located at Kreher Park is contingent on obtaining access from the 

City of Ashland. 

2.13.2 Video Logging 

A down-hole video camera will be used to visually inspect the well casings for the two artesian 

wells located at Kreher Park, AT-1 and AT-2. Fromm Applied Technology of Mequon, 

Wisconsin will perform video logging services. The purpose of this inspection is to: 

• Determine the depth of the well; 

• Determine the length and depth ofthe well screen; and 

• Observe the condition ofthe well casing and screen. 

This inspection is contingent on obtaining access to the wells from the City of Ashland. The 

visual inspection will be recorded on videotape. 
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2,14 QUALITY CONTROL SAMPLES 

Quality Control (QC) samples are samples typically collected in the field and submitted to the 

laboratory along with other environmental samples to evaluate site conditions and laboratory 

precision and accuracy. Evaluation of QC sample results allows for the quality ofthe data to be 

assessed as part of the overall project Quality Assurance (QA). The five types of QC samples 

are as follows: 

% i i i ' ' 

1. Trip Blanks; 

2. Equipment Rinsates; 

3. Field Blanks; 

4. Duplicates; and 

5. Matrix Spike / Matrix Spike Duplicate samples (MS/MSD). 

Trip blank, equipment rinsate, and field blank samples are used to assess field conditions during 

sample collecfion and transport. Duplicates and MS/MSD samples are replicate samples used to 

help assess laboratory precision and accuracy. Secfion 3.2 of this FSP describes the methods for 

assigning unique sample names. The unique sample name will be used for the sample containers 

and chain of custody. Samples will be placed in laboratory-supplied containers and preserved in 

ace ordance with the analytical requirements summarized in Table 1. 

QC samples will be placed in laboratory-supplied containers and preserved in accordance with 

the analytical requirements summarized in Table 1. Procedures for filling laboratory containers 

in the field are described in SOP 160. Groundwater samples submitted for dissolved analytes 

wi 1 need to be field filtered prior to placement in containers in accordance with SOP 170. 

Quality confrol sampling is described in detail in SOP 180 and in the following sections. 

2.14.1 Trip Blanks 

Tr p blanks are filled at the laboratory, shipped to the site with the empty sample containers, and 

retumed to the laboratory with the filled containers. Trip blank are used to determine if samples 

were contaminated prior to or during shipping. 
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Trip blanks will be included with each shipping container that contains soil or groundwater 

samples to be analyzed for VOCs. Each trip blank for groundwater samples will consist of two 

40 ml glass vials containing de-ionized water preserved with 1:1 HCI that has been prepared by 

the laboratory. Each trip blank for soil samples will consist of one 40 ml glass vial containing 

methanol (MeOH) that has been prepared by the laboratory. Section 3.2 of this FSP describes 

the methods for assigning unique sample names. One temperature blank will also be included 

with every shipping container from the laboratory to ensure that the samples arrive at acceptable 

temperatures. 

2.14.2 Equipment Rinsates 

Equipment rinsate samples will be collected following decontaminafion of the soil sampling 

equipment (i.e. split spoon sampler, hand augers, knives). No equipment rinsate samples 

associated with groundwater sampling will be collected because dedicated sampling equipment 

will be used for all sample locations. 

One equipment rinsate sample will be collected for every 10 soil samples submitted to the 

laboratory with a minimum of one equipment rinsate sample collected per sampling crew per 

day. Following decontamination of the equipment, deionized water will be poured over selected 

sampling equipment and collected for laboratory analysis. The equipment rinsate samples will 

be analyzed for the consfituents of concem at the sample location where the rinsate was obtained. 

2.14.3 Field Blanks 

Field blanks are samples of source water used for decontamination. One field blank sample will 

be collected for each source of water used for decontamination. Field blank samples will be 

analyzed for the constituents of concem at the sample location where the field blank was 

obtained. 

2.14.4 Duplicate Samples 

Duplicate samples are samples of selected soil and groundwater sample locations; they are split 

samples collected in the field. Duplicate samples will be collected at a frequency of one sample 

for every 10 investigative samples submitted for laboratory analysis. 
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2.14.5 MS/MSD Samples 

MS/MSD (matrix spike and matrix spike duplicates) samples are replicate samples.. One 

MS/MSD sample will be collected for every 20 investigative samples submitted for laboratory 

am lysis and for every laboratory batch sample. The volume of groundwater collected at each of 

the locations where MS/MSD samples will be obtained will require double the sample volume 

for each organic and inorganic analysis. Soil sample volumes for VOC analysis will be 

sufficient to mn MS/MSD analyses. No addifional volume is required. One additional volume 

of soil will be required for all other chemical analyses 

2.15 FIELD SURVEYING 

2.15.1 Horizontal and Vertical Control 

%,itif' 

All RI sample locations will be surveyed by a State of Wisconsin, Registered Land Surveyor. 

Ne son Surveying, Inc. of Ashland, Wisconsin will perform survey services at the Site. 

Ho-izontal control is based on Wisconsin State Plane - North datum. Elevation measurements 

are based on National Geodetic Vertical Datum (NGVD) 1929. This coordinate system will be 

used for establishing horizontal and vertical control to sampling data. For each monitoring well 

location, the top ofthe PVC well casing and the ground surface will be surveyed for horizontal 

anc vertical control. For each soil sample, test pit, and vapor probe, the ground surface will be 

surveyed for horizontal and vertical control. The survey data will be entered into the Site GIS 

database, managed by Newfields. 

2.1:}.2 Data Acquisition 

Suiveying activities at the Site will be conducted by Nelson Surveying. A minimum of two 

cor trol points will be established at the site upon which the State Plane coordinates and elevation 

are set. These points will be established in a permanent locafion where they will not be 

dis:urbed. 

Measured elevations will be tied to exisfing Site control points, and referenced to NGVD29 

elevations. Measured horizontal locations will be tied to the existing Site control points in the 

|«H*' 
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Wisconsin State Plane - North system. Horizontal orientation locafions will be accurate to ±0.1 

feet and vertical orientafion elevations accurate to ±0.01 feet. 

2.15.3 Historic Survey Data 

Historic sample locations have been surveyed based on an arbitrary coordinate system 

established by SEH during investigation activities completed for WDNR. The coordinate data 

associated with these historic samples will be converted to agree with the coordinate system 

established for this RI, described in Secfion 2.15.1. 
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3.0 SAMPLE DESIGNATION 

3.1 LOGBOOKS 

Dedicated bound field logbooks will be maintained by each Field Manager. Enfries will be 

deircribed in as much detail as possible so that events can be reconstmcted without reliance on 

memory. All entries in the logbook will be made with blue or black ink. Entries into the 

logbook will contain a variety of information regarding field activities at the Site. Each daily 

entry will begin with the following infonnation: 

• Date; 

• Log open time; 

• Tide; 

• Purpose and description of field activifies; 

• Weather; 

• Field personnel; and 

• Equipment used. 

The sampling representative will date and sign each activity on the day completed. Corrections 

will be made by drawing a single line through the incorrect entry, entering the correct 

information, and initialize and dating the change. At the end of each day, the sampler or Field 

Manager will sign and enter the time after the last entry is made (log closed time). 

All measurements made, photographs taken, and samples collected will be entered into the 

logbook. The logbook will contain a sufficient amount of information to distinguish each 

sample, photograph, or measurements from the others. That information will include: 

• Project name; 

• Unique, sequential field sample number; 

• Matrix sampled; 

• Description of physical properties of samples; 

• Sample depth; 

• Sampling date and time; 
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Specific sample location in sufficient detail to allow re-sampling at the same location; 

Sampling methods and'or reasons for modificafions to standard operating procedures; 

Preservation techniques, including filtrafion, as appropriate to sample type; 

Analyses to be performed; 

Significant observations made during the sampling process; 

Results of any field measurements; 

Photograph number, roll number, and photograph description; 

Printed name and signature of persons performing the field sampling; and 

Date and time of shipment, number of shipping containers, samples sent, and carrier. 

Logbooks become a permanent part of the documentation for the project. At the completion of 

field activifies, they will be delivered to the URS Project Director and will be placed in the 

project files maintained in the URS Milwaukee, Wisconsin office. 

3.2 SAMPLE NOMENCLATURE 

The sample numbering system for field sample collection will ufilize a two-letter project 

identification code followed by a sample code and a location code. For this RI, the project 

locafion code will be NS (for NSP). The matrix code or sample type code will be an alpha code 

corresponding to the sample type as follows: 

AA Ambient Air Indoor air vapor Samples 

AQ Air Quality Control Matrix Background Air Samples 

DC Drill Cuttings Soil Cuttings for Disposal 

GS Soil Gas Soil Gas from Vapor Probes 

GE Gaseous Effluent (Stack Gas) monthly effluent air sampling 

GW Groundwater Samples from Monitor Wells (Including both artesian wells at Kreher 

Park.) 

LF Free-Product (Free-phase coal tar) 

SE Sediment Samples 

SO Soil Surface/Subsurface Soil Samples 

SQ Soil/Solid Quality Control Matrix Duplicate Soil samples 

TA Animal Tissue Animal Tissue from Chequamegon Bay 

TQ Tissue Quality Control Matrix Duplicate Tissue Samples 
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W P Drinking Water Samples from private water supply wells 

W^V Waste Water (influent/effluent samples from remediation system) 

W(^ Water Quality Control Matrix Duplicates, Field Blanks, and Trip Blanks 

SV>' Surface Water Surface water samples from Chequamegon Bay 

The location code will follow the sample type code and will consist of a two to five-digit 

numeric or alpha-numeric code that indicates the sample location. Location codes lower than 10 

will be preceded by a ' 0 ' (e.g. 0 1 , 02, etc.). For groundwater samples, the location code will be 

the monitoring well number. Geoprobe soil samples, surface soil samples, field blanks, and trip 

blanks will use a consecutive numbering system. For subsurface soil samples, the location code 

will be followed by the depth o f the sample. Samples collected from one location more than one 

time (e.g. quarterly groundwater samples, soil gas samples) will have a date code following the 

location code. The date code will consist of four numbers, a two number month and two number 

ye t r corresponding to the month and year the sample is collected. Examples of sample 

identification numbers would be: 

.|i),g,jir • N S - G W M W l 0-0304, for NSP site, groundwater sample from monitoring well M W - 1 0 in 

March 2004. 

• NS-WQMW02C-0304-MS/MSD, for NSP site, groundwater matrix spike/mattix spike 

duplicate from piezometer MW-2C in March 2004. 

• NS-SOGPO1-2-4, for NSP site, subsurface soil sample from Geoprobe Boring 01 at a 

depth of 2-4 feet below ground surface (bgs) 

• NS-SOSS03, for NSP site, surface soil sample from location number 3 

• NS-WQTripBlankO 1-0304, for an aqueous trip blank submitted on the first day of 

groundwater sampling in March 2004. 

• NS-WQDUPO1-0304, for aqueous field duplicate sample number one in March 2004. 

3.3 SAMPLE SHIPPING 

Environmental samples will be shipped via an ovemight courier service (e.g. UPS), with delivery 

sp(;cified for the following moming. The field manager should contact the laboratory ahead of 

time to inform laboratory personnel of the number of samples, analytes, courier service, and 

other pertinent information to ensure the integrity of sample results. Samples will be shipped in 

a manner to guarantee delivery to the laboratory before hold times expire. Analytes that have 
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specific temperature requirements (i.e. 4° C) will be shipped in a cooler with ice. All shipping 

procedures will comply with DOT regulations (49 CFR 173 to 177) and the Intemational Air 

Transportation Association (lATA). Procedures for shipping environmental samples are detailed 

in SOP 210. 

Whenever possible, samples from discreet locafions will be shipped in the same cooler or 

package. Sample containers should be placed upright and packed in a manner to prevent 

breakage. When ice is used, it should be double bagged to prevent leakage and placed on top of 

the sample jars. Any voids remaining in the cooler should be filled with cushioning materials. 

The chain of custody will be placed in a waterproof plasfic bag and taped to the interior lid ofthe 

cooler. 

The lid of the cooler or package will be secured by a two to three wraps of strapping tape in a 

minimum of two locations. A numbered custody seal will be placed spanning the lid and body of 

the cooler and covered with clear tape. The shipping label will be attached to the top of the 

package. 

The analytical laboratories' addresses and Site Project Managers are as follows: 

Northem Lake Service, Inc 

400 North Lake Avenue 

Crandon, Wisconsin 54520 

Phone:(715)478-2777 

Contact: Mr. Steve Mlejnek 

STL Knoxville 

5815 Middlebrook Pike 

Knoxville, Tennessee 37921 

Phone: (865)291-3000 

Contact: Ms. Jaime McKinney 

Woods Hole Group Environmental Laboratories 

375 Paramount Drive, Suite 2 

Raynham, MA 02767 
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Phone: (508)822-9300 

Co itact: Liz Porta 

UK. Center for Applied Energy Research 

2540 Research Park Drive 

Le;dngtonKY40511-8410 

Phone: (859)257-0261 

Co itact: Jim Hower 

%mlf 
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4.0 DECONTAMINATION 

4.1 STANDARD PROCEDURES 

A decontaminafion area for sample preparation equipment will be established within or near the 

boundary of the Exclusion Zone (EZ). The EZ is defined as the area where contamination is 

either known or likely to be present, or because of activity, will potentially harm personnel. 

Entry into the EZ requires the use of personal protective equipment. 

A personnel decontamination station will be established outside and adjacent to the EZ. All 

personnel will proceed through the appropriate contamination reduction sequence upon leaving 

the EZ. All personal protective equipment will be left on-site during any breaks after performing 

decontamination procedures. 

4.2 DECONTAMINATION OF EQUIPMENT 

To maintain clean working conditions and control the quality of the collected samples, proper 

equipment decontaminafion procedures will be followed during all field activifies. For 

groundwater sampling, dedicated or disposable sampling equipment will be used whenever 

possible to minimize the potential for cross-contamination. Decontamination procedures will be 

performed in accordance with SOP 190. Heavy equipment decontamination procedures are 

oufiined in SOP 220. Decontaminafion activities will be documented in the field logbook. 

4.2.1 Sampling Equipment 

Sampling equipment requires special cleaning. Decontamination of all sampling equipment will 

be performed in accordance with the following procedure: 

• 

• 

Wash the equipment with a solution of Alconox and potable water. Addifionally, 

circulate the solution through non-dedicated equipment, such as submersible pumps. 

Triple rinse the equipment with distilled water, allow to air dry. 
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4.2.2 Tools 

Tools used during sample preparation (i.e. mixing bowls, hand augers, split spoons, and spatulas) 

wil be decontaminated in accordance with the following procedure: 

• Remove all soil by scmbbing with a mixture of Alconox and potable water. 

• Rinse with potable water. 

• Triple rinse with distilled water 

4.2.3 Respirators 

Ceitain parts of respirators, such as the hamess assembly and cloth components are difficult to 

decontaminate. If grossly contaminated, they will be discarded. Rubber components can be 

soaked in soap and water and scmbbed with a bmsh. Individual owners of respirators are 

responsible for decontaminating and maintaining their own respirators. 

%ta^ 4.2.4 Sanitizing Personal Protective Equipment 

Respirators, reusable protective clothing, and other personal articles not only must be 

decontaminated before being reused, but also must be sanifized. The inside of masks and 

do hing becomes soiled because of exhalation, body oils, and perspirafions. The manufacturer's 

insi motions will be followed to sanifize the respirator mask. If practical, protecfive clothing will 

be nachine washed after a thorough decontamination, otherwise, it will be cleaned by hand. 

4.2,5 Heavy Equipment 

Drill rigs and other heavy equipment are difficult to decontaminate. Generally, they are steam 

cle aned with water under high pressure and/or accessible parts are scmbbed with detergent/water 

solution under pressure, if possible. Particular care must be given to those components in direct 

contact with contaminants, such as tires, augers, or buckets. Before leaving the site, all heavy 

equipment will be inspected by the Field Manager to confirm the decontaminafion effort. 

' i . t . j i i ' 
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4.3 PERSISTENT CONTAMINATION 

In some instances, clothing and equipment will become contaminated with substances that 

cannot be removed by normal decontaminafion procedures. A strong detergent (industrial grade) 

may be used to remove such contamination from equipment if it does not destroy or degrade the 

protective material. If persistent contamination is expected, disposable garments will be used. 

4.4 DISPOSAL OF CONTAMINATED MATERIALS 

All disposable anchor single-use materials and equipment used for decontaminafion must be 

disposed of properly. Clothing, tools, buckets, bmshes, and all other equipment that is 

contaminated must be secured in dmms or other containers and labeled. Clothing not completely 

decontaminated on-site will be secured in plasfic bags before being removed from the site. 

Contaminated wash and rinse solutions will be contained and spent solufions will be disposed at 

the on-site treatment system. 

4.5 MINIMAL DECONTAMINATION 

Less extensive procedures for decontamination can be established when disposable clothing and 

equipment are used, the type and degree of contamination become known, or the potential for 

transfer is judged to be minimal by the Site Health and Safety Officer in consultation with the 

Project Manager. 
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5.0 INVESTIGATIVE DERIVED WASTE MANAGEMENT PLAN 

Investigative derived wastes (IDW) will be generated during several phases ofthe Rl at the Site. 

This section presents the methodology to be utilized for the storage and disposal ofthe wastes. 

Each investigative waste stream will require specific handling, storage and disposal procedures 

to e nsure that potential adverse environmental impacts associated with the waste does not occur, 

and that all wastes are characterized and disposed in accordance with the provisions set forth in 

NR 600 of the Wisconsin Administrafive Code and 40 CFR 261 of the Code of Federal of 

Regulations. 

5.1 IDENTIFICATION OF INVESTIGATIVE DERIVED WASTE STREAMS 

Four sources of investigative derived waste have been identified for the Site RI: 

• Drilling spoil (soil cuttings) from the installation of soil borings and monitoring well 

borings; 

• Groundwater purged from water table monitoring wells and piezometers resulting from 

well development and groundwater sample collection activities; 

• Decontamination wastes from waste fluids generated during decontamination of field 

equipment, sampling equipment, and personal protective equipment; and, 

• Personal protective equipment from disposable items such as gloves, Tyvek suits, etc. 

used to implement the health and safety program for the RI. 

5.2 DRILLING SPOILS 

Drilling spoil is generated during the advancement of borings to obtain soil samples, and borings 

ad^ anced to install water table monitoring wells and piezometers. Drilling spoil will be handled 

as a waste product. Soil borings and monitoring well borings will be installed using hollow stem 

aut;er and mud rotary methods. If drilling mud is generated, it will be solidified by adding 

Poitland cement or powdered bentonite and classified as drilling spoil. 

Th'̂  procedures for handling drilling spoil will include the local accumulation at the drilling site, 

containerization ofthe drilling spoil, temporary storage ofthe waste in a secure area, and making 

arrangements for the transportation and off-site disposal ofthe waste. Each container will be 
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clearly labeled with the information necessary to identify the source area(s) of the drilling spoil 

and the dates of accumulation. Filled containers will be temporarily stored at the NSPW storage 

yard, located north of St. Claire Street. This area is secured by a fence and locked gates to 

prevent access. Historic investigation acfivities have resulted in generation of similar wastes and 

characterizafion of this material by laboratory analysis has already been completed. A waste 

profile for these materials exists and all drilling spoils will be transported off-site for disposal as 

a special solid waste at Onyx's Seven Mile Creek Landfill in Eau Claire, Wisconsin. Drilling 

spoils generated during this RI that differ (either physically, or from a different contaminant 

source area) from historic drilling wastes will need to be profiled separately. A composite 

sample of the drill spoil will be collected and submitted for laboratory analysis. The Landfill 

manager will determine what analyses may be required to complete the waste profile. 

5.3 WELL DEVELOPMENT AND PURGE WATER 

Purge water generated from well development and groundwater sample collection activities will 

be handled as a waste product. The procedures for handling development/purge water will 

require the collecfion of this water at the monitoring well location in a bulk storage container. 

All development/purge water will then be transported to the on-site coal tar recovery system 

building for on-site treatment prior to discharge to a sanitary sewer. The development/purge 

water will be pumped direcfiy into the surge tank located between the air diffuser and bag filters. 

Any water containing NAPLs will be pumped into the gravity separator. The water should be 

pumped at a rate as to not overload the treatment system. When not in use, the bulk storage 

container will be stored on-site next to the recovery system building; this area is secured by a 

fence and locked gates to prevent access. The bulk storage container should be inspected prior to 

use to assure it does not leak. If a leak is observed, the container will be repaired or replaced. 

5.4 DECONTAMINATION WASTES 

Wastes associated with the decontamination of field equipment will consist primarily of liquids, 

with minor amounts of solids. The wastes will be generated by the cleaning of 

1. Soil boring and sampling equipment; 

2. Heavy equipment (e.g. drill rig/backhoe); 

3. Water table monitoring well and piezometer development equipment; and 
" • — . i ' ' 
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4. Personnel exiting the exclusion zone around each sampling location. 

Following generafion, decontamination water will be placed in a bulk storage container. The 

decontamination water should be decanted during transfer to the bulk storage container as to 

minimize the amount of solids transferred. Solids present after decanting will be placed in dmms 

anc treated as drilling spoils. The decontamination water will be disposed and treated at the on-

site coal tar recovery system building. Procedures for disposal of decanted decontamination 

wa er will be the same as disposal of development'purge water. 

5.5 PERSONAL PROTECTIVE EQUIPMENT 

Waste personal protecfive equipment (PPE) will be generated during Rl acfivities. Spent waste 

PPli should be placed in a sealed 55-gallon drum and co-mingled with drilling spoils. Waste 

PPE that is free of NAPL can be stored in plastic garbage bags and disposed of in a general 

refiise dumpster. 
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6.0 SCHEDULE 

A schedule for RI/FS tasks is provided in Appendix B. 
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TABLE 1 

RI/FS Sampling Program Summary 

/ 
V 

Sample Matrix 

Surface Soil 

SubsurfecaSoil 

ForwslcPAH'" 

Groundwater 

Porewater 

1 Soil Vapor 

Indoor Air Vapor 

Surface Water 

1 Preliminary Sediment 

Sediment Triad Sampling 

Sediment Stability 
Sampling 

Supplemental Sediment 
Sampling 

Fish Tissue'*' 

IMatrIx 
Code 

so 

SO 

so 

SE 

GW 

GW 

GS 

AA 

WS 

SE 

SE 

SE 

SE 

TA 

Location 

TestP1te(21) 
Kreher Park (3) 
UpperBlurr(8) 
Background (4) 

Near-rW-11 (8) 
Near Seep (12) 
Upper Bhjff (38) 
Background (4) 

Test Pits 

Sediment Triad 

Piezometers, 
Monitoring Wells, & 
Artesian Wells Site 
Wkte 

Passive Diffuston 
Baqs 

Upper BlufT 

indoor Air 

Subslab 

Background 

BERA (6) 
Reference (2) 

HHRA (6) 
Reference (2) 

Triad Stations (8) 

Triad Stations (8) 

Reference (4) 

Erosion Testing 

AgeDatirtg 

Chequamegon Bay 

Chquamegon Bay 
! Reference 

Number of 
Samples 

21 
3 
8 
4 

16 
24 
114 
12 

21 

12 

Total 

38 

Tot* 
166 

Tota 

33 

67 

6 

12 

1 

1 

1 

16 
4 

1 6 
2 

Tota 

3 

Total 

28 
24 

40 

20 
Total 

60 
5 

6 

14 

32 
1 32 

Total 

64 

Rounds of 
Sampling <" 

1 

1 

1 

4(3) 

1 

2 

2 

2 

1 

1 

1 

1 

1 

1 

FMd 
Duplicates 

4 

17 

9 

7 

1 

2 

1 

3 

3 

7 

1 

1 

2 

7 

Eqpt. 
Blanks 

2 

9 

5 

-

-

-

-

-

2 

4 

1 

1 

1 

4 

MS/ 
MSD 

2 

1 1 

Field Para
meters 

VOCs 

1 1 

9 

5 

4 

1 

-

-

2 

2 

4 

1 

1 

2 

4 

VOCs 

VOCs 

Temperature 
pH 

Conductivity 
Diss. Oxygen 

-

-

-

Temperature 
pH 

Conductivity 
Diss. Oxygen 

-

-

-

-

-

-

Field 
Instrument 

Used 

-

PID 

i PID 

1 
i 

Water Quality 
[ Meter 

; 

-

-

Water Quality 
Meter 

~ 

-

— 

-

~ 

-

Laboratory Parameters 

VOCs 
SVOCs 
Cyanide 

Chromium (+6) 
All .* ! ~ . „ * „ l „ 1 

VOCs 
SVOCs 
Cyanide 

Chromium (+6) 
All other metals 

PAH 
TOC 
Soot 

Petrology 
HR Fingerprint 
All̂ ylated PAH 

Biomari<er Fingerprint 
VOCs 

SVOCs 
Cyanide 

Chromium (+6) 
Total Metals 

Diss. Metals'''* 

VOCs 

VOCs 

VOCs 

VOCs 
PAH 
TOC 

PAH 
1 VOCs 

SVOCs 
Metals 

Grain Size 
1 TOC 
1 Erosion Testing 
1 Radiometric Age Dating 
1 Grain Size 
1 PAH 
1 VOC 

SVOC 
Metals 

Grain Size 
1 TOC 
1 SIM PAH 
1 % Lipids 

Laboratory 
Analytical Method 

EPA 8260 
EPA 8270C 
EPA 335.4 
EPA7196A 

rTDA £:r\-inR/VA71A 1 

EPA 8260 
EPA 8270C 
EPA 335.4 
EPA7196A 

EPA 6010B/7471A 
EPA 8270 
EPA 9060 

Lab speciric 
Lab specific 
EPA 8015 

EPA 8270C 
EPA 8270 
EPA 8260 

EPA 8270C 
EPA 335.4 
EPA 7196A 

EPA6010B/7471A 
EPA6010B/7471A 

EPA 8260 

TO-15 

TO-15 

EPA 8260 
EPA 8270 
EPA 9060 

EPA 8270 
EPA 8260 

EPA 8270C 
EPA 6010B/7471A 

ASTM D422 
EPA 9060 

Lab specific 
1 Lab specific 

ASTM D422 
EPA 8270 
EPA 8260 

EPA 8270C 
EPA 601 OB/7471 A 

ASTM D422 
EPA 9060 

1 EPA 8270C 

Sample 
Preservation 

MeOH, 4° C 
4" C J 
4° C 1 
4 - 0 1 
d" r. 1 

MeOH, 4 C 1 
4° C ^ 
4° C 
4° C 
4° C 
4° C 
4° C 
4° C 
none 
4° C 
4° C 
4° C 

HCI, 4° C 
4° C 

NaOH, 4° C 
4''C 

HN03, 4° C 
HN03, 4° C 

HCI, 4° C 

None 

None 

HCI, 4° C 
4° C 
4° C 

40 C 
HCI, 4° C 

4" C 
4°C 
none 
4<'C 

4° C 
MeOH, 4 C 

4" C 
4° C 
none 
4° C 

Sample Container 

2 - 60-ml Amber glass 
60-ml Amber glass 

60-ml plastic lar 
60-inl plastic jar 
P.n ml nla.itin iar 1 

2 - 60-ml amber glass 
60-ml amber glass 

60-ml plastic jar 
60-ml plastic jar 
60-ml plastic iar 
4-oz. glass jar 
4-oz. glass jar 
4-oz. glass jar 
4-oz. glass jar 
4-oz. glass jar 
4-oz. glass jar 
4-oz. glass iar 
3 - 40 ml Vials 

2- 1 L amber jars 
1 - 250 ml plastic jar 
1 - 250 ml plastic jar 
1 - 250 ml plastic jar 
1 -250 ml plastic jar 

3 - 40 ml Vials 

6L Passivated SUMMA 
Canister 

6L Passivated SUMMA 
Canister 

3 - 40 ml Vials 
2-1 L amber jars 

1 -250 ml plastic jar 

60-ml Amber glass 
2 - 60-ml amber glass 

60-ml amber glass 
60-ml plastic jar 

60-ml plastic jar 

60-ml glass jar 
2 - 60-ml amber glass 

60-ml amt)er glass 
60-ml plastic jar 

[ 60-ml amber glass 

Sample Holding 
Time 

14 Days 
14 Days 
14 Days 
24 Hours 
6 Months 1 
14 Days 1 
14 Days 
14 Days 
24 Hours 
6 Months 
14 Days 1 
14 Days 
14 Days 1 

None 1 
14 Days 1 
14 Days 
14 Days 
14 Days 
7 Days 
14 Days 
24 Hours 
6 Months 
6 Months 

14 Days 

30 Days 

30 Days 

14 Days 
14 Days 
14 Days 

14 days 
14 Days 
14 Days 

6 Months 

14 Days 

14 Days 
14 Days 
14 Days 

6 Months 

14 Days 

L. 

^ The number of samples reflects the number of samples per round of sampling where applicable 
^ Forensic PAH analysis to be performed by Woods Hole Group Analytical Laboratories. 
^ Includes collection of groundwater samples in June 2004, September 2004, December 2004, and March 2005 
* Dissolved metals are fieW filtered 
5 Fish tissue samples will include collected from two areas, Chequamegon Bay Inlet and a reference area. At each area, 16 samples of two target species will be collected. Target species include: Walleye, Northern Pike, Yellow perch, 

Smallmouth bass, Lal(e trout, or Round Whitefish. Of the 16 samples, eight will be submitted as whole fish and the remaining eight will be submitted as filleted samples. 
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Table 2 
RI / FS Work Plan 

Ashland / NSP Lakefront Superfund Site - Ashland, Wisconsin 
Analyte List for Soil, Sediment, and Groundwater Samples 

Analyte 
VOCs 

Benzene 
sec-B utylbenzene 
Ethylbenzene 
Styrene 
Toluene 
1,2,3-Trimethylbenzene 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Total Xylenes 

Analyte 
SVOCs 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo (e) Pyrene 
Benzo(b)Fluoranthene 
Benzo (k) Fluoranthene 
Benzo(g,h,i)Perylene 
Chrysene 
Dibenzo(a,h)Anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2, 3-cd)Pyrene 
1 -Methyl Naphthalene 
2-Methyl Naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Dibenzofuran 
Phenol 
2-Methyl Phenol 
3-Methyl Phenol 
4-Methyl Phenol 

Analyte 
Inorganics 

Arsenic 
Aluminum 
Antimony 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium (+3) 
Chromium (+6) 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Xtmtf' 



Table 3 
RI / FS Work Plan 

Ashland / NSP Lakefront Superfund Site - Ashland, Wisconsin 
Analyte List for T015 Air Samples 

VOCs 
1,1,1 -Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzene 
Benzyl chloride 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichlorocthene 
cis-1,3-Dichloropropene 
Dichlorodifluoromethane 
Ethylbenzene 
Hexachlorobutadiene 
m-Xylene 
o-Xylene 
p-Xylene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 

^ • * » ' 
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Field Sampling Plan - Ashland/NSP Lakefront Superfund Site 

TABLE 4 

QA OBJECTIVES FOR GROUNDWATER FIELD MEASUREMENTS 

Parameter 

Standing 
Water Levels 

Monitoring Well 
Water 

Temperature 

Conductivity 

pH 

Turbidity 

Dissolved 
Oxygen 

Method Reference 

Sollnst 

E170.1, Electronic 
Temperature Probe 

E120.1, 
Electrometric 

E150.1, 
Electrometric 

E180.1 

ASTM - A4500 

Precision 

+ 0.01 ft. 

+ 0.5 degrees 0 

+ 25 uhmo/cm^ 

+ 0.1 pH units 

10NTU 

+ 0.05 mg/L 

Accuracy 

0.005 ft. 

1.0 degrees 0 

10 uhmo/cm^ 

0.05 pH units 

0.5 NTU 

+ 0.1 mg/L 

Completeness 

95% 

95% 

95% 

95% 

95% 

95% 

Hfc_,/ 
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1.0 SCOPE 

This operating procedure describes methods for measuring and recording manual water level 
meiisurements in wells by means of an electronic or mechanical device. Water levels may be observed 
wit 1 steel or fiberglass tapes by a "popper" weight, which makes a popping sound when it strikes the 
water surface. An electrical tape may also be used which transmits and activates a sound (BEEP) in 
resj)onse to its electrode contact with the water surface. 

2.0 OBJECTIVES 

Thi 5 standard procedure is intended to: 

• Assure that water levels measured at different times and by different personnel are 
comparable, uniform, and reliable. 

• Allow traceability of errors in water level measurement, and correction of improper 
procedures. 

• Assure the data obtained in the field are complete and of satisfactory precision and 
accuracy. 

3.0 EQUIPMENT NEEDED 

''•*«»''' • Steel, fiberglass or electrical tape. Steel or fiberglass tapes should be graduated 
in feet to hundredths. Electrical tapes may be graduated only at 5-foot intervals. 
Pocket steel tape or folding ruler (graduated in feet to hundredths). 
Permanent marker for marking well with its number and marking the measure 
point. 
Pre-printed water-level measurement forms. 
Field notebook. 
Batteries for electrical tape. 
Clean rags or Kimwipes. 
Distilled or de-ionized water; organic-free if well is to be sampled for organics. 

4.0 CALIBRATION 

Prior to initial use, the water level tape should be checked against a standard steel tape with calibration 
traceable to the National Bureau of Standards. The calibration tape should not be used for field 
measurements, but only for calibrating field tapes. New field tapes will be calibrated against the standard 
tape before use by stretching both along a fiat level surface and applying to each a tension approximately 
equal to the weight of the tape. For each 10 feet of distance along the standard tape, record the 
conesponding reading ofthe field tape on a Tape Calibration Record. 

'.••^ 
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5.0 MEASURING POINT 

The measuring point is the fixed point on the well from which all water level measurements are taken. 
The selected point is generally the highest point on top ofthe PVC casing where the well elevation has 
been determined. 

The measuring point must be permanently marked. Usually it will be most convenient to put a spot of 
permanent ink on the PVC casing rim, with an arrow and the letters "MP" pointing to it. 

Experience shows that considerably more error in ground water level measurements comes from 
mistaking the identity of a well or the location ofthe proper measuring point than from errors in the actual 
measurement. It is essential that the well and measuring point be clearly identified. If field inspector or 
technician notices an unmarked well, they should make sure that the well number and measuring point 
location are permanently marked. The well number may be painted on the outside ofthe casing or inside 
ofthe protective cap, as long as it is obvious to anyone opening the well for measurement. 

6.0 PRELIMINARY TO OPERATION 

1. Inspect tape to make sure that is complete and moves freely in its case. Make 
sure that popper is firmly attached and that its lower end is a convenient distance 
(for example, 0.50 feet) below the zero mark on the tape. Record the distance on 
the field log. 

2. Inspect electrode tip of electric tape. Test batteries, and test operation of tape in 
the laboratory by placing electrode in tap water and making sure that the meter or 
other indicator responds. Make sure that the effective position of the electrode 
corresponds to the zero position on the tape. If the electrode has been repaired or 
replaced, the zero position may have been affected. Note any discrepancy in the 
field notes and notify the laboratory manager. 

7.0 CLEANING 

Instruments used for water level measurements will be decontaminated between each monitoring 
well in accordance with SOP 190. 

8.0 MEASUREMENT METHODS 

Two measurement methods are described. 

• Measurement with popper. A popper should only be used in wells with suspected NAPL that 
may interfere with operation of an electric tape. SOP 270 discusses measuring NAPL present 
in monitoring wells. 

• Measurement with electric tape. Use of appropriate method should be 
determined based on the existing conditions and upon discussions with the 
project hydrogeologist and Quality Assurance Officer. 

All water level measurements in a particular sampling round should be made using the same electric 
meter. 
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8.1 Measurement with Popper 

1. This method is simple, fast, and fairly accurate. Precision is approximately + 
0.02 feet, but may be less under unfavorable condifions. Accuracy depends on 
the tape used. Occasionally, conditions in the well or outside noise will make it 
impossible to hear the popper, and measurements with electric tape should be 
employed. 

2. Lower the tape into the well until the hollow-bottomed weight strike the water 
surface and causes a popping sound. Hold the tape near the measuring point, and 
raise and lower several times to determine the water surface as closely as 
possible. 

3. Record the actual number of feet that appears opposite the measuring point, i.e., 
do not add the "popper correction"~the distance from the tape zero mark to the 
bottom of the popper—before recording the number. Read the tape to the nearest 
+ 0.01 feet. Record the popper correction on the field log and add to the 
measured water depth. 

8.2 Measurement with Electrical Tape 

1. This method is preferred over using popper methods. Its precision may be 
Ull̂ f limited by uncertainties in interpreting the sensing meter. Accuracy may be as 

low in measuring deep wells because of tape stretching. This method should be 
used with caution if high accuracy is important, for example in pumping tests. It 
may be preferred, however, in deep wells or in water table wells where other 
methods are not feasible, or in noisy situations. 

2. Tum on the electrical water sensor. Lower the tape into the well until it produces 
a beep or other response. Raise and lower the tape a few times to confirm that 
the water level has been detected. 

3. Once the water level is detected, note the value on the measuring tape at the mark 
noted on the top ofthe well casing. If the well casing does not have a mark, note 
the value on the measuring tape along the northem edge ofthe well casing. 

4. Record the measured value in the field logbook or well sampling form. 

5. Decontaminate the electrical tape in accordance with SOP 190. 

' < « » . • ' 



HJjyj Standard Operating Procedure 100 
Rev. 2.0 

WATER LEVEL MEASURMENT PROCEDURES October 15, 2004 

Page 6 of 6 

9.0 RECORD KEEPING 

Whenever possible, use pre-printed forms, since these will minimize the risk of missing some important 
information. If taking notes in a field log, however, the following should be recorded: 

• Well number and location. All too often a single well is assigned two or more different numbers; 
if at all possible, record them all to avoid confusion for future users ofthe records. 

• Date and fime of measurement. 
• Field observer's name. 
• Serial number of tape used. 
• Measuring point description, including whenever possible its sea level elevation, stickup (the 

distance from the ground surface to the measuring point). Be sure to note whether the measuring 
point is above or below ground surface. 

• Method of measurement. 
• Tape readings. 
• Factors that may influence the water level — for example, recent pumping of the well or nearby 

wells. 
• Damage or alterations to the well or settlement that may have occurred since the last 

measurement. 

As soon as possible, the measurements should be reduced in the office to elevation above sea level for 
long-term data storage. This is important because alteration or damage to wells changes the measuring 
point elevation, so that measurements of depth to water before and after this change are not comparable. 
The resulting confusion is difficult to sort out. 

10.0 WELL SURVEY 

During a well survey, the surveyor should obtain elevations of both the measuring point and the ground 
surface. If a concrete pad surrounds a well, surveyor should also permanently mark a spot on the pad and 
detennine its elevation. This allows easy detennination of a new measuring point elevafion if the well is 
damaged or modified. 
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1.0 SCOPE 

This, operating procedure describes the operation, calibration, and maintenance of a water quality meter 
and its accessories for use in the field. Manufacturer's specifications and recommendations should be 
followed or referred to as and when need arises. 

2.0 OBJECTIVES 

The activities covered by this procedure: 

• Insure quality control in field pH measurement. 
• Insure uniformity and continuity in operation, calibration, and maintenance of both the 

equipment and measuring techniques by different qualified field analysts or technicians. 

3.0 EQUIPMENT NEEDED 

% ^ 

4.0 

Water quality meter and its accompanying electrode or probe*; 
Buffer solutions of known pH (4.0, 7.0, and 10.0); 
Calibration standard for conductivity (1409 jiS); 
Plastic or glass beakers or cups; 
Flow-through cell and tubing (if specified in work plan); 
Distilled or de-ionized water; 
Polyethylene spray bottle; 
Waterproof marking pen or pencil; 
Liquid waste container; 
Lint free paper towels; 
Trash receptacle; and 
User's manual for water quality meter. 

* The water quality meter should be a YSI 556 MPS or equivalent. 

PRELIMINARY TO OPERATION 

At tie start of each field day, the water quality meter should be examined for cleanliness, and checked for 
deft cts, and any possible need of repair. The checks should include whether the battery and electrode are 
ope'able. The meter .should also be calibrated at the start of each day, with intermittent calibration checks 
throughout the day to determine whether recalibration is necessary. The following procedures should be 
periormed at the start of each field day: 

• Battery check to determine if battery is functional to ftjll scale. Batteries are replaced if found 
weak. 

' • m w ' 
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• Electrode check in accordance with the user's manual from the manufacturer. If the electrode check 
indicates potential problems with the electrode, a different electrode and/or water quality meter must 
be obtained or the electrode must be repaired before going into the field. 

• Meter calibration in accordance with the user's manual from the manufacturer. Calibration schedule 
should include daily calibration, and intermittently, when required, during continuous use of the 
meter. 

Calibrate the water quality meter in accordance with the user's manual provided by the manufacturer. 
Calibration for specific conductivity meter should be made with a standard of approximately the same 
conductivity as those expected at the site, and should be measured at (or converted to) 25'̂ C. Some 
conductivity meters automatically compensate for temperature, some compensate after the user adjusts a 
temperature knob on the meter to the measured temperature, and others have no temperature 
compensation feature. Refer to the user's manual to determine what temperature compensation features 
the conductivity meter has and follow the directions. The calibration of the field instruments must be 
checked every four hours and at the end of the day. If the calibration check is not within ±5% of the 
expected value, the meter must be recalibrated. Record calibration information in the field logbook or on 
an instrument calibration data sheet. 

Instrument calibration for pH consists of calibration ofthe water quality meter with pH 7 and pH 10 
buffers, and a pH 4 buffer as a check, or with pH 7 and pH 4 buffers, and a pH 10 buffer as a check, 
depending on the average expected pH values ofthe samples. 

The calibration for pH is temperature conelated. Please note the actual pH of your buffers at the 
temperature used for calibration. (A chart for this is usually provided on the buffer container.) If the pH 
meter does not have automatic temperature compensation, you may need to calibrate the 7 buffer to 6.95 
or 7.03, or some point in between, depending on the temperature of your buffers. Some water quality 
meters compensate for temperature, but require the user to set a temperature knob on the meter to the 
measured value. Refer to the user's manual to determine what temperature compensation features the 
meter has, if any, and follow the meter-specific instructions. 

Calibration should be accomplished through the following steps: 

1. Place the electrode in the pH 7 buffer solution and adjust the meter to read 7.0, or the appropriate 
value given on the buffer container. 

2. Rinse the electrode with de-ionized water. 

3. Place the electrode in the pH 4 or pH 10 buffer and adjust the meter slope until the meter reads 
the appropriate value. 

4. Rinse the electrode with de-ionized water. 
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5. Place the electrode in the pH 4 or pH 10 buffer, whichever was not used in Step 3, and read the 
pH ofthe check buffer. If the value is not within 0.1 pH unit ofthe expected value, repeat the 
calibration procedure. If the meter cannot be successfully calibrated on several successive 
attempts, another meter should be used or the meter should be repaired prior to use. 

6. Record calibration information in the field logbook or on a calibration data sheet. Note any 
problems encountered during calibration. 

» Scheduled maintenance will include daily checks by URS trained personnel according to procedures 
provided by the equipment's manufacturer. 

• Repairs and scheduled service will be performed by an authorized service representative. Scheduled 
service will be completed in accordance with the manufacturers specifications. 

% # 

5.0 OPERATING PROCEDURE 

1. Tum on power and allow meter to stabilize for about three to five minutes. Caution: Do 
not leave or use meter in direct sunlisht or cold wind. 

2. Place water sample in beaker or cup. If using a fiow-through cell with a pump, connect 
pump tubing to cell and attach discharge tubing to cell. Discharged water should be 
handled in accordance with the Investigative Derived Waste management plan. 

3. Insert electrode into sample and gently stir. If using a flow through cell, connect 
electrode to cell and tum on pump. Allow a minimum of 30 seconds for readings to 
stabilize. 

3. Once readings have stabilized, record the pH reading, specific conductivity, dissolved 
oxygen content, and sample temperature in the field logbook or on a data sheet. 

4. Obtain one duplicate field measurement for every 20 measurements performed. Initial 
measurement and duplicate measurement should be within 20 percent. 

5. Once groundwater field parameter measurements are completed, remove electrode from 
sample and rinse with deionized water. Dispose of sample in accordance with the 
Investigative Derived Waste management plan. 
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FORM 110-A 

INSTRUMENT CALIBRATION LOG 

INSTRUMENT: 
MANUFACTURER: 
MODEL NUMBER: 
SERIAL NUMBER: 
URS ASSET NUMBER: 
DATE ACQUIRED OR SERVICED: 
ORIGINAL OR PREVIOUS CALIBRATION DATE: 
CALIBRATED BY: 
NOTES ON ORIGINAL OR PREVIOUS CALIBRATION: 

CALIBRATION SCHEDULE: (circle one) DAILY MONTHLY YEARLY 
MAFNTENANCE SCHEDULE: (circle one) DAILY MONTHLY YEARLY 
CURRENT CALIBRATION RECORD: 
DATE: TIME 
CALIBRATION STANDARD(S) USED: 

CONCENTRATION(S): 
PROCEDURE (describe briefly): 

DEFICIENCIES: (if any): 

CALIBRATION PLOTS OR GRAPHS (attach, if any) 
SIGNATURES: 

Name: Date: 
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1.0 SCOPE 

Thi> operating procedure describes steps involved in typical well drilling, well construction, and well 
development for monitoring wells and piezometers in accordance with Wisconsin Chapter NR 141 
requirements. Decontamination procedures should be followed to prevent the possibility of cross 
contamination between drilling locations. 

2.0 OBJECTIVES 

The activities covered by this procedure: 

• Insure that monitoring wells and piezometers are installed properly in accordance with NR 141, 
• Insure that minimal chance of cross contamination will occur between well locations. 
• Observe safe working conditions for all personnel. 

3.0 EQUIPMENT NEEDED 

% • / 

Drill rig capable of installing wells to the desired depth in the expected fonnation materials and 
conditions 
Well casing and well screen 
Bentonite pellets 
Filter pack sand 
Portland Type I or II Cement and powdered bentonite for grouting 
Protective well casing with locking cap 
High-pressure steamer/cleaner 
Long-handled bristle bmshes 
Wash/rinse tubs 
Appropriate decontamination supplies as specified in SOP 190 Decontamination Procedures 
Location map 
Plastic bags (Ziploc) 
Self-adhesive labels 
Weighted tape measure 
Water level probe 
Deionized water 
Appropriate health and safety equipment as specified in the Health and Safety Plan (HSP) 
Log book 
Boring log sheets 
Well construction form 
Plastic sheeting 
Dmms for containment of cuttings and Decontamination and/or development water (if necessary) 
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4.0 PRELIMINARY TO OPERATION 

1. Contact Digger's Hotline to clear all utilities near drilling areas at least three days prior to start of 
work. 

2. Review project Workplan for site-specific drilling locations and procedures. 

3. Review project Health and Safety Plan with all personnel prior to start of work. 

4. Secure exclusion zone around all drilling equipment to eliminate entry by unauthorized 
personnel. 

5.0 DRILLING PROCEDURES 

Boreholes will be advanced using conventional drilling methods and a drill rig capable of completing the 
monitor well(s) and piezometers to the depth(s) specified in the Workplan. Before drilling, well locafions 
will be numbered and staked according to locations specified in the Workplan. 

During the drilling operations, the soil cuttings from the boring will be placed into 55-gallon drums and 
labeled. Disposal of cuttings will be in accordance with the Workplan and the Investigative Derived Waste 
Management Plan, described in Section 5.0 ofthe Field Sampling Plan. All soil boring information will be 
recorded on Form 4400-122. 

Monitor Well Drilling Operations 

The procedures for drilling are as follows: 

1. Set up drilling rig at staked and cleared borehole location. 

2. Record location, date, time and other pertinent information in the field book. 

3. Drill hole of appropriate size using hollow-stem augers. 

4. Collect split-spoon samples at the predetermined intervals, if appropriate, for sample description as 
specified in the Workplan. See SOP 140, Soil Sample Collection, for specific instruction. 

5. Complete the borehole to the depth specified in the Workplan. 

Well Design Specifications 

The following general specifications will be: 

Boring Diameter: The boring will be of sufficient diameter to permit at least two inches of armular space 
between the boring wall and all sides of the centered riser and screen. The boring diameter will be of 
sufficient size to allow for the accurate placement ofthe screen, riser, filter pack, seal, and grout. The boring 
diameter will be 8.5-inches unless otherwise specified in the Workplan. 
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Well Casing: Well riser materials will consist of new threaded, flush joint, PVC casing. Well diameters will 
be I'.-inch unless otherwise specified in the Workplan. Risers will extend approximately two feet above the 
ground surface, except in the case of flush-mount well casings. The tops of all well casings will be fitted with 
locking caps. 

Well Screens: Screen length for each well will be specified in the Workplan. Well screens will consist 
of r ew threaded pipe with factory-machine slots with an inside diameter equal to that of the well casing. 
The slot size will be 0.010-inch and designed to be compatible with aquifer and sand pack material. For 
wat;r table monitoring wells and piezometers the screen lengths will be 10 feet and 5 feet, respectively, 
unlt;ss otherwise specified in the Workplan. The schedule thickness of PVC screen will be the same as 
that ofthe well casing. All screen bottoms will be fitted with a cap or plug ofthe same composition as 
the screen and should be within 0.5 foot from the open part ofthe screen. 

6.0 WELL CONSTRUCTION 

The following procedures will be initiated within 12 consecutive hours of boring complefion for uncased 
holes or partially cased holes and within 48 consecutive hours for fully cased holes. Once installation has 
begun, no breaks in the installation procedure will be made if no unusual conditions are encountered until the 
well has been grouted and the drill casing has been removed. All well construction details will be recorded 
on Form4400-113A. 

^HHl/ 
The procedure for monitoring well installation is as follows: 

1. Decontaminate all drilling equipment according to SOP 220: Decontamination of Heavy Equipment. 
Following decontamination, all personnel that handle the casing will don a clean pair of rubber or 
surgical gloves. 

2. Assemble screen and casing as it is lowered into the boring inside the hollow stem augers (HSA). 

3. Lower screen and casing to about 6 inches above the bottom ofthe boring. 

4. Record the level of top of casing and calculate the screened interval. Adjust screen interval by 
raising assembly to desired interval if necessary and add sand to raise the bottom ofthe boring. 

5. Begin adding filter pack sand around the annulus ofthe casing a few feet at a time. Repeated depth 
soundings shall be taken to monitor the level ofthe sand. 

6. Allow sufficient time for the filter sand to settle through the water column outside the casing before 
measuring the sand level. 

7. Extend the filter pack sand to at least 2 feet above the top ofthe well screen. 

B. Following sand filter pack placement in the shallow wells, install a minimum 2 foot-thick seal of 
bentonite chips or pellets by slowly adding them through the HSA to avoid bridging. The thickness 
of the completed bentonite seal shall be measured before the pellets are allowed to swell. The 
completed bentonite seal shall be allowed to hydrate before proceeding with the grouting operations. 

' • • • ^ 
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9. Grout the remaining annulus from the top of the bentonite seal to about 3 feet below the surface as 
measured after the augers are removed. The grout will be tremied into the borehole using a small 
diameter pipe until the annulus is completely filled. 

10. After the grout sets for 24 hours it will be checked for settlement. If necessary, additional grout will 
be added to top ofFthe annulus. 

11. The concrete pad will be installed according to specifications in this SOP. The protective casing and 
posts will be installed to provide maximum protection from damage. 

Well Installation Specifications: 

Filter Pack: The annular space around the well screen will be backfilled with clean, washed, silica sand 
sized to perform as a filter between the formation material and the well screen. The filter pack will extend a 
minimum two feet above the screen. The final depth to the top of the filter pack will be measured directly 
using a weighted tape measure. The grain size ofthe filter pack will be shown on the well constmcfion log. 

Bentonite Seal and Grout; A two-foot thick bentonite pellet/slurry seal will be placed in the annulus above 
the filter pack. The thickness ofthe seal may vary slightly based on site conditions. The thickness ofthe seal 
will be measured immediately after placement, without allowance for swelling. Bentonite slurry seals should 
have a thick batter-like consistency. Bentonite slurry grout will be prepared in an above-ground rigid 
container by thoroughly mixing conect amounts of powdered bentonite and water. The grout will be placed 
by pumping through a tremie pipe. The lower end ofthe tremie pipe will be kept within five feet ofthe top of 
the bentonite seal. Grout will be pumped through the tremie pipe unfil undiluted grout flows from the annular 
space at the ground surface. The tremie pipe will then be removed and more grout added to compensate for 
settling. After 24 hours, the drilling contractor will check the site for grout settlement and add more grout to 
fill any depression. This will be repeated until finn grout remains at the surface. Where grout is not required, 
bentonite chips may be poured directly into the borehole. 

Protection of Well: Field personnel will at all times during the progress ofthe work, take precautions to 
prevent tampering with the wells or entrance of foreign material into them. Upon completion of a well, a 
cap will be installed to prevent foreign material from entering the well. The wells will be enclosed in a 
steel protective casing. Steel casings will be, at a minimum, four inches in diameter and will be provided 
with locking caps and locks. All locks will be keyed alike. The well designafion will be painted on the 
outside ofthe protective casing. If specified in the Workplan, a minimum three-foot by three-foot, six to 
eight-inch-thick concrete pad, sloped away from the well, will be constructed around the protective casing 
at the final ground level elevation. For a stick up well, bumper posts set in concrete will be spaced 
equally around the well casing for protection, and will extend approximately one (1) foot above the well 
riser. Any well that is to be temporarily removed from service or left incomplete due to delay in 
construction, will be capped with a water tight cap and equipped with a "vandal-proof cover satisfying 
applicable state or local regulations or recommendations. 
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7.0 WELL DEVELOPMENT 

All newly installed wells will be developed in accordance with NR 141.21. Piezometers sealed with grout 
will be developed a minimum of 12 hours after well construction is completed. All monitoring wells and 
pie2ometers will be developed by surging and purging with dedicated bailers or surge blocks for a minimum 
of 30 minutes to remove sediment from the well screen and filter pack. Following surging, 10 well volumes 
of water will be removed from each well using a dedicated bailer or submersible pump. In the event that a 
wel bails dry, 5 well volumes will be removed or purged until the well produces sedirnent-free water. All 
wel' development informafion will be recorded on Form 4400-113B. Purge water generated during well 
devi;lopment will be disposed of in accordance with the investigative derived waste management plan. 

8.0 WELL ABANDONMENT 

An) boreholes or wells that are abandoned must be done so in accordance with NR 141.25. These 
abandonment requirements must be met for all boreholes that are greater than 10 feet or intersect the 
water table and all monitoring wells and piezometers. Boreholes will be abandoned by the complete filling 
of tlie borehole with bentonite granules, chips, or bentonite slurry. A tremie pipe will be used to deliver 
seal ng materials in boreholes and wells that are greater than 30 feet in depth or with standing water. The 
following procedures will be followed for the abandonment of monitoring wells and piezometers: 

^ r i ^ 

1. The depth to water and the depth to the bottom of the well from the top of casing will be 
measured and recorded prior to abandonment. 

2. The sealing material (bentonite chips or bentonite slurry) will be poured or tremie piped slowly 
into the well casing to the surface. 

3. The well casing will be cut off at least 30 inches below ground surface. 

4. The flush mount protective cover or stick up protective pipe will be removed. 

5. A concrete surface seal will be placed in all boreholes and wells located in roadways, sidewalks, 
driveways, and other areas where heavy traffic might damage the surface seal. 

6. Native soil will be used a surface seal in grassed and wooded areas. All monitoring well and 
borehole abandonment infomiation will be recorded on Form 3300-5. 

I l k * " ' 
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SuicorWiicoiuin 
Dcpinmcni of Nuurjl Resources 

RniaeTo: Waicnhed/Wutewuer • Wmte Maugemcnl Q 

Rcmzdiuion/Revclapineni • Other O 

s o n . B O R I N G L O G I N F O R M A T I O N 
Fotm 4400-122 Rev 7-98 

Fscilily/Projcct Nsnie 
P««e. 

Liccnte/F^rtnit/Moniuinng Number Bonnf Number 

Boring Drilled By: Name of crew chief (fireu last) and Firm Di>c Drillint Suned 

» « <i d y y -T > 
FintI Sutic Wstcr Level' 

Feet MSI, 

Date Dnlling Completed 

_/ / 
•1 4 4 J J J J 

Drilling Method 

WI Unique Well So. DNR Well ID No. Surface Elevation 

FeetMSL 
Local Grid Origin O lesttmiaed: D ) or BorinK Location U " 
State Plane N E 

Borehole Diameter 

indies 

. l « o f _ 
Facility IO 

. 1/4 of Section . - N . R . Long. 

Local Gnd Location 

D N 

Feet D S 
County Code Civil Town/City/ or Village 

D E 
. F e e i n w 

County 

Sample 

E 8 i 
Soil/Rock DcKTipiion 

And Geologic Ongin For 
Each MAJOT Unit 

6 3 * 5 

Soil Proper t ies 

8-5 
1= u :3a 5-^ II 

I hereby certify Ihal the infonnation on \hii fonn is uuc and correci to the best of my knowledge. 

K t Signature 

This form is aulhoriied by Chapters 281,2*3,289. 291,292,293,2<>5, and 299, Wis. Stats, Completion of this form is mandatory. Failure to file 
this form maj- result in forfeiture of between SIO and S25,000, or imptisonmisil for up Io one year, depending on the program and conduct involved. 
Personally identifiable infonmaiion on this form is nol inlcnilcd to be used for uny other purpoae. N O T F ; : See inslructions for more information, 
including where the completed form should be sent 
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SuttoTWiKiKjia 

FaeililjVJ^jecl Nai 

Route to: Waiershed/WastewaierQ W w t e M a n a g e m e n i n 
Remediation/HedeyekipmentQ OihcT • 

MONITORING WELL C O N S T R U C l l O N 
rofm4400.111A R»v. ? . « 

Factii^ License, Petmii or Muniuaring No. 

Local Grid Location of Well" „ 

-ft- Dw. 
Well Name 

Local Grid Origm D ( eiitmaicd: D ) or Well Location • 

Lat 1 " ^ or 

Sl .PUnc fUN ft.E. S/C/N 

Wiv Unique WeU No ijRjnxsmrRs 
FadUlylO 

t y p e of Web 

Well Code /_ 

Section Location <^ W'asie/Souroe 

_ ) / 4 o f l M o f S e c . _ _ _ , T . . . N . R . B ^ 

DauWeJl lncta lM 
/ / 

f n t n ^ d > v > v 
Well By: Name (ftm. I»t) and Firm 

Distuce from Waste/ 
Source ft. 

tnf. Slds. 
Apply • 

Location of Well Relative tu Wxslc/Scpurcc 
u O Upgradient a D Sidegradienl 

tl D Doyncradient n Q Not Known 

Gin. Ixrt Nianher 

A. Protective pipe, lop e)cv«iion . « . . f t MSL 

B. Well casing, lap elevuton ^ ^ ^ ^ 

C Land Bitface elevation ft- MSL 

D. Surface teal, bottom ft. MSL or ft- S k - ' ' 

12. tJSCS dasaificatian of toil near icieen: 
GPP GMO o c a own sw o SP 
SM a sc D MLD MHD CL D CH 
Bedioelc D 

I}. Sieveanalytiiperformei]? a Yes D No 

14. Drillms method med; Rutaiy D 5 0 
Hollow Stem Auger D 4 Z 

Other D :.; _ 

13. Dialing nuid uted: Waier D 0 2 Air D 0 1 
Drilling MudQ 0 3 None D 9V 

16, DriUing addilivet uied? • Yet Q No 

Deiaihe 
17. Source of water (attach analytii, if required): 

n 
a 

E. Bcnlonile leal. top ft MSL or ft., 

R Fine tand, lop ft M.Sl. ot ft.s 

G. Filler pack, lop ft. MSL or ft.s 

H. Screen joint, lop fLMSLor ft.^ 

I W d l b o i t o m fLMSLor fLv 

i. Fi'.ierpack. bottom ft- MSL or ft.-

K. Borehole, botlonl ft. MSL ot l i s 

L. Borehole, diameter in. 

M. D.D. well casing in. 

JJ. IJ>, wen casing in. 

l.Capandloclt? 

a. irtaldc diameter; 
b. L m p h : 
c. Material: 

d. .^(Jditional protection? 
I f yei, dejcribei 

J. Surface acal: 

4. Material between well caving 

D Ve. D 

_ _ 
Steel D 
Other • 

D Yes n 

Bcntotiite G 
Coocrclc Cl 

othw- a 
anti pmaective pipe: 

Benlonjie O 

Other a 

No 

- i t t . 

_ft-
04 

No 

30 
0 1 

30 
;M-; 

5. AnoBlar apace aeai: a GranularyCbippcd Bentonite D 3 3 

h. ^U>«/ga] mud w e i g h t . . . Benlonitc-»«nd i l w r y D i 5 

c Lbs/gal mud weight Bentonite alurry D 3 1 
d % Bentonite Benionjie-cetneni gioui D 5 0 
P F̂l volume adficd for any of the aborve 

f. How iiKlalled: Tremie D 0 J 
Trcmir [umped D ft 2 

Gravity D 0 8 

6. Bentonite jeak a. Bensunilc gr nailer Q 3 3 

b. D l / 4 i n . DS/Sin. n i / 2 i n . Bentoniteehipa • 3 2 

c Other D ':^i 

7. Fine sand tnalertal: Manufacnirer, product name & mesh tcze 

b. Voluntc added _ ft3 

, S. Filter pack materiaL- Manufacturer, product name &. meah t a t 

b. Volitmc added . ft^ 

9 Well casing: Fludi threado) PVC schedule 40 • 

Fhub threaded PVC icbcdule 80 D 

Other a 
10. Screen material: 

I- .Screen type: Factory cut D 
Continuomi skM D 

Othei D 

2 3 

2 4 

1 1 

0 1 

Manufacturer 
Slot i u c : 

d. Slotted length: 

11. Backnil materia] (below fihcr pack): 

0 . _ . 

None O 
Other D 

_IL 

1 4 

I hereby certify thai the inrormalion « : this ftwm i% true and correct to the bcvl of my knowledge. 

Sigiuitiue 

nearc complete both Form) 4400-113A and 4400.113B and rctun them 10 die loprapriatc DNK ofTiceand twreau. ConpietKW of thete reporu K requiied fa* chr. 160.3Sl, 
JIO,2m,:«l,292,2M,2'>5,aoa2»,Wii.Suu.,sn<leVNRI4l,Wi».Ad«.Co<ie. tnacconltnee woh eta. 2SI ,2»9 ,» l .» I ,29J ,29J ,a i«)2W, Wu.S«au„(aila»«if*: 
thcsa forms may result in a (orfciuirc of between $10 aad S25,000, or tml'wiirjarttfiit for up to onr yesr. ttrturwdiBg cwt ihr. pwi^rain aad condtf tf inxitmi. Perwnaliy idtabfudAc 
infonnarion or* thcte formt ift twH tnleftdcd ia be oscd t*tr any oOier purpose. SO^Il:: S«e the inUmaiont for more informattofi, including vrtiert the cempteted f^nu dKHitd he 
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^toi/ 

Stale of Wisoansia 
DepartmaBl of Nansal Reiai 

MONITORING WELL DEVELOPMENT 
Fona4400-I»B ReT.7-9g 

Route to: Walenhed/Wcnewaier HU Waste Management | ^ 

Remediaiiosi/Redevelownenil I Other I I 

Fadlity/Piojea Name 

Facility Lacenie, IVnnit er Monitoring Number 

County Name 

Cotmty Code Wit. Unique WeU Number 

t.Canlfais well be purged dry? 

Z WeD derveltipRieiii melhcid 
imged with baikr and baikd 
largcd iviiii bailer and pwnped 
•urged with block aial bailed 
surged with block and pumped 
smjed with block, bailed and pumped 
tsompresaed air 
ballad only 
jattiUXtl only 
piaitped slowly 
Olba 

3. Tnne spent doelojMitg well 

4. Depth of wdl (&ocn top of well casisns) . 

5. Iniiik tKamrter of well 

6. Volimc t>f water in filter pack eid wcB 
casing 

7. Voltme t>f water removed from well 

8. Volume of water added (if any) 

9. Source of water added 

D Yes D No 

D 41 
D 61 
Q 4 2 

D 62 
D 70 
D 20 
D 10 
P 51 
D 50 
Q ilil 

tnin. 

ft 

. m. 

gaL 

g«l-

g«l-

10. Analysis perftaiiied on water added? 
(If yes, attach teaulct) 

Q Yes D No 

WeU Name 

ONR WeU ID Number 

Befcge Develupment After Devcloixnent 
II. D e ^ to Water 

(bom top of t ft. li. 
well casing) 

Date 

Time 

b / / / / 
ram d d y y y y i n m d d y y y y 

• ajn. 
. _ : np-ra . 

• a jn. 
- D p j n . 

Sedhncnt in well _ _ . 
bottom 

13. Water clarity a e a r Q 10 

Turbid D 15 

(Describe) 

inches / t o d i a 

Clear Q 2 0 
Turbid D 2 5 
(Describe) 

FiS in if tlrillrng fluids were used and weU is at solid waste facility: 

14. Total suspended 
solids 

15. COD 

mgfl mg/l 

. mgfl , rag/1 

16. Well developed by: Name (fim. last) and Pinii~~ 

Fiist Name: Last Natsc: 

Finn: 
17. Aildiiional <xxnmci.a on tbrvclopnient: 

Name and Address of Facility Ccntact /Owner/Respoostble Patty 
Fiat Last 
Name: N«ne: 

Facnity.Tinn; 

Street: 

Cily/Stafc/Zip: 

I hereby certify that the above iirformaticm is true and correct lo the best 
of my bwwicdge. 

Signature: 

Print Name: 

Film: 

NOTE: Sec iiuinictioos for more infonnation including a list of county codes and welt type codes. 
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state of Wisconsin 
Oepailment cf Natural Resources 
PO Box 7921. Madison W! 53707-7921 

Well / Drillhole / Borehole Abandonment 
Form 3300-005 (R iaA33) Page 1 of 2 

Notice; Completion of this report is reauired by chs. ISO. 281. 263. 289. 291-293.295. and 269. Wis. Stats., and ch. NR 141. Wis. Adm. Code. In accordance 
with chs. 281. 269. 291-293. 295. end 299. Wis Slats., failure totile this form may result in a forfeiture ot between $10-25.000, t r imprisonment for up to one 
year, depending on tt̂ e program and conduct involved Personally identrtiabic infonnfttion on this form is not intended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau. See instructions or reveise for mcxe infoimation. 

Route to: 

|_J Dnnking Water | [watershed/Waslewafer ; [Waste Managemeril j [Remediation/Redevelopment [_J Other: 

1. Genera l l n fonna t ion 2. Faci l i ty / Owner In format ion 

Wl Unique Well No DNR Wen ID No County Faality Name 

Common Well Name Gov't Lot #( if applicable) Faality ID iLicense/Peimit/Mcfiitoring Nc City. Village or Town 

V.IV, iSecbon Township Range 

Grid Locatitin 
Feet • N 

Ds 

Feet 

Latitude; 
Dw 

n 

street Address of Well 

Local Gnd Origin 

DEG MIN SEC 

K 

Lon^tude: 
DEG MIN SEC 

W 

teseni Vyfell Owner Original Well Owner 

, . . J .-lo ! I i«j-i. 1 _j- JStreel Address or Route of Owner (eslimatedi OR | | Well Location 

City State ?IP Code 

Reason For Abandonment Wl Unique Well No. of Replacement We* 

3. Wel l / Dr i l lho le / Borehole In format ion 

Original Construction Date 
n Monitonng Well 

r~ l Waler Well 

QBorehde/Dr i l lho le 
If a Welf Construction Report is livBdB]:S«. 
plans* BitBCll 

4 . Pump, Liner, Screen, Cas ing & Seal ing Material 

Pump and piping remwed? 

Liner(s) removed? 

Screen removed' 

Casing left in place' 

Consmjcton Type; 

I i DtHled L J Dnven (Sandpoint) 

L J Other (specify): 
n Dug 

Fonna t i on Type : 

1 I Unconsol idated Format ion j [ E 

Total Wel l Depth F r o m G r o u n d s u r l a c e ( f t ) l eas ing D iamete r ( in.) 

nHYes IZINOCIIN/A 
[ J Yes QNOCJN/A 

iZlves CJNOLIN/A 

LDves DMOIZJN/A 

d y e s CD No ED N/A 

n Yes L H No I Z l N/A 

ClYes E]NO[IIN/A 
C H y e s r ] N o [ Z ] N / A 

If bentonite chips were used, were they .—• ,—, ,—. 
hydrated with water from a known safe source? \ | Yes I I No 1 I N/A 

Was casing cut off below surface? 

Did sealing matenal rise to surface? 

Did matenal settle after 24 hours? 

If yes. was hole retopped? 

Lower Dnilhole Diameter (in ) Casing Depth (f t) 

Was well annula" space grouted' I I Yes 1 I No i I Unknown 

If yes to what depth (feet)' Depth to Water (feet) 

Reouired Meihod ot Placing Sealing Material 
I I Conductor Pipe-Gravity } j Conductor Pipe-Pumped 

• Screened & Poured Q other (Explain); 
(Bentonite Chipsi 

Sealing Materials 

• Neat Cement Grout • Clay-Sand Slurry (111b./gal. wt.) 

Q S8nd<:emeni (Concrete) Grout D Bentonrte-Sand Slurry • • 

• concrete • Bentonite Chips 

For Moniloring Wells and Monitonng W&ll Bo i ^o les Only: 

j I Bentonite Chips [ | Bentonite - Cement Grout 

1 j Granular Bentonite [ | Bentonite - Sand Slurry 

S. Material Uftad To Fill Well / Drillhole From (ft.) To ( f t ) 
No. Yards, Sacks Sealant 

or Volume (circle one) 
Mix Ratio or 
Mud Waight 

SiirfAce 

6. Comments 

7. Supervision of Work 
Name of Perscn or Finn Doing Sealing Work 

Street or Route 

City Slale 

Date of /Abandonment 

T^ephone Ntanber 
( 1 

i lP Code 

DNR Use Only 
Date Received ^oled By 

Comments 

Signature of Person Doing Work Date Signed 
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1.0 SCOPE 

This standard operating procedure (SOP) describes the procedures to be followed during the excavation, 
logging, and sampling of test pits. Test pits will be advanced using heavy equipment (excavator). 

2.0 OBJECTIVES 

• Use safe methods to advance excavations to properly characterize site conditions. 
• Describe the physical nature of unconsolidated subsurface materials. 
• Characterize disposal areas and describe waste materials. 
• Ser\'e as a means to allow traceability of error(s) in sampling and data recording. 

%nt^ 

3.0 EQUIPMENT NEEDED 

Waterproof and permanent marker; 
Field notebook; 
Field forms such as chain of custody, boring logs, and air monitoring log.'; as required by the 
HSP; 
Sample jars and labels; 
Visqueen or plastic sheeting; 
Metal shovel:, 
Appropriate health and safety equipment as required by the HSP; 
Measuring tape; 
PID or FID; 
Appropriate decontamination equipment as required by SOPs 190 and 220 
Camera; 
Survey lathe, tape, and marking paint; 
Traffic cones and caution tape; and 
Construction fencing and fencepost. 

4.0 PROCEDURES FOR ADVANCING EXCAVATION TEST PITS 

4.1 Prior to Mobilization 

Field Managers should meet with the Project Manager to discuss requirements for test pit activities. 
These requirements include: 

1. Review of work plan or sampling plan to determine the number and location ofthe proposed test 
pits. 

2. Identify air monitoring equipment required by the site specific HSP. 
' » » • • 
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3. 

4. 

Contact Digger's Hotline to identify buried utilities. Contact site representative to review 
documentation available regarding potential buried utilities located at the site or confirm utilify 
clearance. 
Schedule field activities with selected subcontractor. Identify proposed excavation equipment to 
be used and review proposed scope of work with subcontractor. 

4.2 Test Pit Procedures 

Before advancing a test pit. Field Managers should: 

1. Identify and locate proposed test pit locations. Delineate limits of excavation using spray paint or 
survey lathe and tape. 

2. Confirm that buried utilities are not identified at the proposed test pit locations. Contact the 
Project Manager to discuss altemative locations if buried utilities are identified at a proposed test 
pit location. 

3. Confirm that excavating equipment has been decontaminated. 
4. Secure exclusion zone with construction fencing and fenceposts prior to advancing test pits. 
5. Set up and/or calibrate air monitoring equipment. Review the HSP to identify site specific 

monitoring requirements and applicable action levels. 

Once these pre-excavation activities have occurred, test pit activities can commence. The excavator 
should have a smooth edged bucket 2 to 3 feet wide. Procedures for advancing test pits are as follows: 

1. Remove and stockpile topsoil for later use. This material should be stockpiled separately from 
other excavated soils. 

2. Lay visqueen or plastic sheeting on the downslope side of the trench and secure with stakes or 
weights. The excavated sub-soils will be stockpiled on the visqueen. 

3. Make shallow cuts of 6 inches to 1 foot and stockpile excavation spoils on the visqueen. 
4. The site geologist should observe the trench at a safe distance. Notify the excavator operator and 

make eye contact prior to entering the swing radius ofthe equipment. 
5. Sketch the development of the test pit in the field notebook. Complete vertical profiles at 

multiple locations along the length of the test pit. Sketch a cross section of the longitudinal 
length of the test pit. 

6. Record physical characteristics of the material excavated including, USCS soil fype, lithology, 
color, odor, moisture, and foreign objects in the field notebook. Photodocument observations as 
appropriate. Reference photos in the field logbook. 

7. Once excavation is complete, record the depth, length, and width of the excavation in the field 
notebook. 

8. Backfill the test pit with the material excavated. Replace the material in one-foot lifts in the 
reverse order from which is was removed. Compact the material after replacement of each lift. 

9. Test pits must be backfilled at the end of each work day and are not to remain open ovemight. 

4.3 Decontamination 

All tools and sampling equipment will be decontaminated in accordance with SOP 190 and SOP 220 
between test pit locations. 
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1.0 SCOPE 

Thi; standard operating procedure (SOP) describes the steps for collecdon of representative soil samples 
from surface or subsurface locations. Surface soil samples will be manually collected using either a 
shok'el or hand auger. Subsurface soil samples will be collected using either direct-push drilling 
(Geoprobe) methods or in the case of exploration test pits, an excavator. 

2.0 OBJECTIVES 

• Ensure that the representative soil samples will be collected to properly characterize site 
conditions. 

• Use consistent methods that reduce potential for cross contamination and avoid introducing 
contamination as a result of poor sampling and/or handling technique. 

• Serve as a means to allow traceability of error(s) in sampling and data recording. 

2.0 EQUIPMENT NEEDED 

Waterproof and permanent marker; 
Field notebook 
Field fonns such as chain of custody, boring logs, and air monitoring logs as required by the 
HSP; 
Sample jars and labels; 
Appropriate health and safety equipment as required by the HSP; 
Measuring tape; 
PID or FID; 
Ziplock storage bags; 
Stainless steel bowls and spoons; 
Hand auger, shovel, or trowels ; 
Aluminum Foil; 
Laboratoiy supplied sample jars and preservatives; 
Coolers and ice; and 
Appropriate decontamination equipment as required by SOP 190; 

3.0 SURFACE SOIL SAMPLE COLLECTION PROCEDURES 

3.1 Sampling Locations 

All sample locations will be horizontally located by measurements to fixed stmctures <3r reference points 
on tne site. Locations will be marked with a stake, flag, or paint, and utilities will be cleared through 
Digger's Hotline prior to drilling. 
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3.2 Sample Collection Procedures 

The following steps describe the procedures used to collect surface soil samples: 

1. Decontaminate sampling equipment according to SOP 190. 

2. Clear and remove vegetation and any surface debris such as rocks. 

3. Don a clean pair of mbber or surgical gloves and the appropriate level of protection as specified 
in the HASP. 

4. Collect the sample from the top six inches of soil using a decontaminated hand auger, shovel or 
trowel. 

5. If the sample is to be analyzed for volatile organics, collect a representative sample from the 
bottom 3 inches of soil and place it directly into the laboratory supplied bottle. 

6. Homogenize the remainder ofthe sample in the hole and fill the remainder ofthe lab jars for 
sample analysis. 

7. Replace the vegetative mat over the disturbed area. 

8. Label, pack, and preserve samples according to SOP 160. 

9. Record applicable infonnation on the sample collection log. 

10. Record the sample location on a site map. 

3.3 Decontamination 

All tools and sampling equipment will be decontaminated in accordance with SOP 190 between sample 
locations. 

4.0 SUBSURFACE SOIL SAMPLE COLLECTION PROCEDURES 

4.1 Sampling Locations 

All boreholes will be horizontally located by measurements to fixed stmctures or reference points on the 
site. Locations will be marked with a stake, flag, or paint, and utilities will be cleared through Digger's 
Hotline prior to drilling. 
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4.2 Methods of Collection 

Subsurface soil samples will be collected from either cores advanced by a direct push (Geoprobe) drill rig or from 
soil! extracted from exploratory test pits with an excavator. 

4.3 Direct Push Drilling 

Samples will be collected continuously with a Geoprobe macro sampler. The macro sampler is a core 
san'pier that is advanced by a solid rod with the Geoprobe. For each sample, a clear plastic liner will be 
placed in the macro sampler. The soil sample within the plastic liner will be extracted from the macro 
san'pier, and examined by the URS field manager. Soil units will be visually classified in accordance 
with the Unified Soil Classification System (USCS), and recorded on a field boring log. In areas where 
volatile compounds are suspected or encountered, soil samples will be screened as needed with a 
photoionization detector, and readings will be recorded on the boring log. SOP 260 describes procedures 
for l̂eld screening. 

4.4 Exploration Test Pits 

Sanples will be collected from each test pit. As material is excavated from the test pit, a sample will be collected 
either from the excavator bucket or from the stockpile of excavated material, placed in a ziplock bag, and 
examined by the URS field manager. Soil units will be visually classified in accordance with the Unified 
Soil Classification System (USCS), and recorded on a field boring log. In areas where volatile 
corr pounds are suspected or encountered, soil samples will be screened as needed with a photoionization 
detector, and readings will be recorded on the boring log. SOP 260 describes procedures for field 
screening. 

4.5 Sample Collection Procedures 

Representative soil samples will be collected for laboratory analysis based on visual observation and field 
screening results. In accordance with SOP 160, each soil sample will be collected by placing soil in 
labc ratory provided containers. Samples selected for VOC analysis, will be collected by placing 25 to 35 
grams of in a 60 mL glass jar. The sample will then be preserved by adding 25 mL of methanol. All 
samples selected for VOC analysis will be preserved with methanol within 2 hours of sample collecfion. 
Saniples selected for percent solids and metals analysis will be placed in a single plastic bottle provided 
by the laboratory, and filled (zero head space). 

4.6 Decontamination 

All down hole drilling tools and sampling equipment will be decontaminated in accordance with SOP 190 
bet\/een boring locations. 
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4.7 Borehole Abandonment 

Following soil and groundwater sample collection, all borings will be abandoned in accordance with NR 
141 requirements. SOP 120 describes procedures for borehole abandonment. Each well will be 
backfilled with granular bentonite. (The temporary well casing and screen will be removed from 
boreholes from which groundwater samples were obtained.) The volume of material used to backfill each 
borehole will be recorded on well abandonment forms (WDNR Form 3300-5P). Concrete or asphalt will 
be patched as needed. 
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1.0 SCOPE 

Thi; operating procedure describes steps involved in well purging and preparation for taking groundwater 
san'pies using a bailer and its accessory equipment. Dedicated sampling equipment is to be used 
wh<:never possible to prevent cross-contamination between sampling points. Manufacturer's 
specifications and recommendations for all equipment should be followed. 

2.0 OBJECTIVES 

The activities covered by this procedure: 

• Insure that the groundwater samples taken will be representative of actual groundwater 
quality. 

• Insure quality control and consistency in taking samples. 
• Serve as a means to allow traceability of error(s) in sampling and data recording. 

3.0 EQUIPMENT NEEDED 

Well keys; 
Waterproof and permanent marker; 
Field notebook and sample collection forms; 
Sample jars and labels; 
Bailer constructed of Teflon®, stainless steel, or PVC pipe; 
Nylon rope; 
Bulk storage tank or drum for storing purged water; 
.^ppropriate health and safety equipment; 
12 volt submersible whale pump; 
A tarp or plastic sheet to cover ground and to lay bailer, line, reel, and water level tape; 
Water quality Meter; 
Calculator; 
.Appropriate decontamination equipment; 
A water level measuring tape; and 
Spare batteries for field instruments. 

4.0 PRELIMINARY TO OPERATION 

1. Review project work plan for site-specific sampling requirements and procedures. 

2. The bailer, reel, line, water level measuring tape, thermometer, pH and conductivity meters 
should be cleaned, checked for defects, and any possible need for repair. 

3. Batteries should be checked in the water quality meter (SOP 110) and calculator. 

4. A decontaminated tarp or plastic sheet should be placed on the ground for the bailer, reel, line, 
water level measuring tape and other equipment to be placed. 
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5.0 OPERATING PROCEDURE 

Procedures for collecting groundwater samples from monitoring wells are as follows: 

1. Place tarp around well by cutting a slit in the tarp and lowering it around the protective casing. 

2. Record the well number, time, and date and all pertinent information and data on groundwater 
sampling record, or other data sheet or field logbook. 

3. Identify measuring point, marked on well casing. Following the procedures outlined in SOP 100, 
measure the depth to groundwater in the well to the nearest 0.01 foot with water level tape. 
Measure depth to the bottom ofthe well to the nearest 0.01 foot with a weighted tape. Enter these 
data on the groundwater sampling record. Decontaminate the water level tape and weighted tape 
measure following water level measurement. 

4. Calculate the volume of water in the well using the equation: 

Volume (gallons) = 7r x H x ( — / x — — 
24 ff 

Where: H = Depth of Well minus Depth to Water (feet); and 
D = Inside diameter of well (inches). 

5. If a bailer is used for well purging, lower the bailer in the well to just below the water level and 
retrieve when filled. 

6. If a pump is used for well purging, lower pump or intake into the well to a distance just below the 
water level and begin water removal. Measure rate of discharge frequently to ensure required 
volume is removed. 

7. Place purge water in bulk storage container for disposal. Purge water should be disposed of in 
accordance with the Investigative Derived Waste management plan. 

8. Continue purging the well until at least four times the volume calculated in Step No. 4 has been 
removed. For low permeability formations, continue purging until the well is dry. If purged dry, 
allow the well to recover completely and purge dry a second time. Record the actual volume of 
water purged and note whether the well was bailed dry on the sampling record or in the field 
logbook. 

9. Allow water level to recover sufficiently so that an adequate volume of water for the intended 
analyses is present. It is not necessary for the water level to retum to its original level. 

10. Remove one bail of water from the well and record its temperature, pH, conductivity, and 
dissolved oxygen content. Record the measurements and the time. 
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11. Begin removing sample bails with the bailer and line. Use the first bail for VOC analysis and 
pour into bottle using care not to stir and allowing air bubbles to escape. Use last bail for metals 
analysis. Filter groundwater samples per SOP 170 for dissolved metals analyses. Required 
sample containers and preservative requirements are discussed in the project work plan. Between 
removing bails, do not lay bailer or line on the ground unless it is covered with a new or 
decontaminated tarp or plastic sheet. 

12. Affix labels to each sample bottle recording sample number, well number, date, and time. Place 
clear tape over the label and secure the lid ofthe sample container with shipping tape. 

13. Record sample information on sampling record or in field log, along with a description ofthe 
physical appearance ofthe sample, including color, odor, and turbidity. 

14. Place samples immediately in a shipping container maintained at 4°C. 

15. Decontaminate electric water level tape, as described in SOP 190. 

^m^' 
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FORM 150A 

GROUNDWATER SAMPUNG RECORD 

SITE NAME: 

PROJECT NO.: 

DATE: 

Ashland/NSP Laketront Site 

25688375.60000 

WELL NO.: 

SAMPLERS: 

PURGE TIME: 

WATER LEVEL OBSERVATIONS 

WELL DIAMETER: 

TOC ELEVATION: 

GWELEV: 

DEPTH OF WELL: 

DEPTH OF WATER: 

WATER COLUMN 

PURGING 

WELL DIA 

2" 

VOLUME 

0163 gal/ f l . 

WATER QOAUTY 

COLOR 

ODOR 

TURBIDITY 

WELL CONDITION | 

LOCK 

CAP 

PROTOP 

PURGE VOLUME 

TO PURGE: 

ACT. PURGED: 

gallons 

gallwis 

HELD PARAMETERS 

PURGED DRY? 

FLOW RATE? 

DTW AFTER PURGING 

PROBLEMS 

PURGING METHOD 

BAILER 

PUMP 

INFORMATION 

TIME/GALLONS 

PH 

CONDUCTIVITY 

TEMPERATURE 

DISS OXYGEN 

TURBIDITY 

SAMPUNG INFORMATION 

VOLUME/CONTAINER 

3 - 4 0 ml vials 

2 - 1 L amber 

1 - 250 ml plastic 

1 - 250 ml plastic 

1 - 250 ml plastic 

1 -250 ml plastic 

At-IALYSIS / PRESERVATIVE 

VOC 82608 / HCI 

SVOC S27QC/none 

Tol. Cn / NaOH 

Tot. Metals / HN03 

DKS. Metals/HN03 

Cnromium (•*€! / none 

COMMENTS 

FILTERED 

no 

no 

j r e s _ 

yes 
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SCOPE 

% ^ 

Thi 5 procedure describes the methods that will be used to collect soil, sediment and groundwater samples 
for VOCs, SVOCs, and inorganic compounds. 

2.0 OBJECTIVES 

The activities covered by this procedure: 

• Insure quality control in field sampling for volatile organic compounds (VOCs), semi-volatile 
organic compounds (SVOCs), and inorganic compounds (cyanide). 

• Insure uniformity and continuity in sampling techniques and use of the equipment by different 
qualified field samplers or technicians. 

• Serve as a means to allow traceability of error(s) in sampling. 

3.0 EQUIPMENT NEEDED 

PPE as required in HSP; 
Laboratory supplied sample containers; 
Labels and chains of custody; 
Scale; 
Spatula; 
Distilled or de-ionized water; 
Paper towels; 
Coolers with ice; and 
Waterproof marking pen or pencil. 

4.0 OPERATING PROCEDURE 

4.1 Water Samples 

Waler and surface water sample collection for VOC, SVOCs, and inorganic compounds consists ofthe 
following steps: 

1. Fill VOC vials first. Remove cap of vial just prior to sampling. 

2. Hold cap in same hand as the bottle. 

3. For VOC water samples, tilt vial slightly into water and fill slowly to minimize the turbulence 
and aeration. Bailer bottom emptying device is recommended. 

4. For VOC water samples, fill vial ensuring that a positive meniscus is formed. Vials should not 
be overfilled as loss of HCI preservative may result. Place cap on top of septum and quickly 
screw it on tightly. 
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5. If bubbles are present in VOC water samples, discard the sample and begin over with a new set of 
vials. If no bubbles are present, label and mark it with project number, description, sample 
number, sampler's initials, date and time of sampling, etc., with a waterproof marker. 

6. For SVOCs and inorganic compound samples, remove lids of plastic laboratory supplied bottles 
just prior to sample collection. 

7. Tilt bottle into water and fill slowly to minimize the turbulence and aeration. Bailer bottom 
emptying device is recommended. Follow procedures in SOP 170 for field filtering. Place lid on 
bottle. Label and mark it with project number, description, sample number, sampler's initials, 
date and time of sampling, etc., with a waterproof marker. 

8. Wash outside of vials and bottles with distilled or organic free water and wipe clean with a paper 
towel. 

9. Store in ice-packed sample container and ship with a chain-of-custody record. 

4.2 Soil/Sediment Samples 

Soil and sediment sample collection for VOC, SVOCs, and inorganic compounds consists of the 
following steps: 

1. Fill VOC jars first. Remove cap of vial just prior to sampling. Place jar on field scale to obtain 
tare weight. 

2. Place 25 to 35 grams of soil in VOC jar using spatula as needed. The weight ofthe soil added to 
the jar will be recorded in the field notes and on the sample label. 

3. Add 25 mL of methanol to preserve sample. Place lid on bottle. Label and mark it with project 
number, description, sample number, sampler's initials, date and time of sainpling, etc., with a 
waterproof marker. 

4. For SVOC and inorganic compound samples, remove lids of plastic or glass laboratory supplied 
bottles just prior to sample collection. 

5. Fill bottle with soil (zero head space). Place lid on bottle. Label and mark it with project 
number, description, sample number, sampler's initials, date and time of sampling, etc., with a 
waterproof marker. 

6. Wash outside of vials and bottles with distilled or organic free water and wipe clean with a paper 
towel. 

7. Store in ice-packed sample container and ship with a chain-of-custody record. 
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1.0 SCOPE 

This procedure describes the methods for filtering suspended particulates from groundwater samples for 
me als analyses. 

2.0 OBJECTIVES 

Thi: activities covered by this procedure: 

• Insure quality control in filtering of groundwater samples for analysis of dissolved metals. 
• Insure uniformity and continuity in sampling techniques and use ofthe equipment by different 

qualified field samplers or technicians. 
• Serve as a means to allow traceability of error(s) in sampling. 

3.0 EQUIPMENT NEEDED 

Field Notebook; 
Peristaltic pump and tubing; 
Disposable 0.45 micron in-line filter; 
Transfer bottle; 
Labels and sample bottles; 
Distilled or de-ionized water; and 
Waterproof marking pen or pencil. 

4.0 PROCEDURE 

Field filtering groundwater for metals analysis will consist ofthe following steps: 

1. Inspect filtering equipment and filters for cleanliness and defects, and need for repair. 

2. Obtain groundwater sample and fill a decontaminated transfer bottle or container. 

3. Using peristaltic pump, pump water from transfer bottle through the in-line 0.045 micron filter, 
and discharge to laboratory supplied container. 

4. Filter groundwater samples within 15 minutes of sample collection. 

5. Record sample information of laboratoiy chain of custody. 

'.«# 



Standard Operating Procedure 16 
Rev. 2.0 

October 15, 2004 

Page 1 of 5 

Standard Operating Procedure 

For 

QualitjControl Sampling 

«*»»' 

Pre])ared by: (/_ Date: Febmary 1, 2005 

Re\ iewed by: Date: February 1, 2005 

Approved by: < C ^ ^ U J L V (^V^^-^^ Date: February 1, 2005 

' ! • • • 



URS 
QUALITY CONTROL SAMPLING 

Standard Operating Procedure 180 
Rev. 2.0 

October 15, 2004 

Page 2 of 5 

TABLE OF CONTENTS 2 

1.0 SCOPE 3 

2.0 OBJECTIVES 3 

3.0 DEFINITIONS 3 

4.0 RESPONSIBILITIES 4 

5.0 PROCEDURES 4 
5.1 Trip Blanks 4 
5.2 Equipment Rinsates 4 
5.3 Field Blanks 4 
5.4 Duplicates 4 

5.5 MS/MSD 5 

6.0 SAMPLE COLLECTION RECORDS AND EVALUATION 5 

7.0 REFERENCES 5 



IIRS 
QlfALITY CONTROL SAMPLING 

Standard Operating Procedure 180 
Rev. 2.0 

October 15, 2004 

Page 3 of 5 

1.0 SCOPE 

This Standard operating procedure (SOP) describes the type and quantity of Quality Control (QC) 
sarrples to be collected for most field sampling operations. QC samples are those samples (usually 
collected in the field) that are sent to the laboratory along with the environmental samples in order to 
eva uate site conditions and laboratory precision and accuracy. Evaluation of the results from the QC 
san-pies allows for the quality ofthe data to be assessed. There are five different t>pes of QC samples: 
trip blanks, equipment rinsate blanks, field blanks, duplicates and matrix spike/matrix spike duplicate 
(M!>/MSD) samples. The first three types of QC samples are used to assess field conditions during 
sanpling and/or transport ofthe environmental samples. The latter two types of QC samples are used by 
the laboratory to help assess precision and accuracy. (The laboratory also has other internal samples and 
procedures to assess precision and accuracy.) 

Defending on the Level of data quality required by the project, different amounts of QC samples are 
collected. These are described in detail below. 

2.0 OBJECTIVES 

Sttny 

Insure quality control in field sampling operations. 
Serve as a means to detect contamination that may result from sampling procedures. 
Provide documentation of equipment decontamination procedures. 

3.0 DEFINITIONS 

Trip Blank - Trip blanks are 40-ml volatile organic analysis (VOA) vials of ASTM Type II water that are 
filled at the laboratory', transported to the sampling site, and retumed to the laboratory with environmental 
V0/\. samples. Trip blanks are not opened in the field. 

Equ pment Rinsates - Equipment rinsates are samples of ASTM Type II water (provided by the 
laboratory) passed over decontaminated sampling equipment. They are used as a measure of the 
effectiveness of the decontamination procedure. The rinsate is analyzed for the same parameters as the 
environmental samples collected from the piece of equipment. 

Field Blanks - Field blanks are samples of source water used for decontamination and steam cleaning. At 
a mmimum there is one sample collected for each source of water used per sampling event. The field 
blank is analyzed for all the parameters tested during the sampling event. 

Duplicates - Duplicates are collected to help assess laboratory reproducibility (precision). Solid matrix 
sam])les are homogenized before being split, except for VOAs, which are not homogenized because of 
potential volatile loss. Liquid matrix samples are collected simultaneously. For both solid and liquid 
matrices, double the normal volume is required. The same analyses are completed on the duplicate as on 
the t; nvironmental sample. 

MS/VISD - MS/MSD samples are used by the laboratory (but collected in the field) to help determine 
both precision and accuracy of analysis. For liquid matrices, triple the volume of sample is required (that 
is, one volume for the environmental sample, one volume for the MS sample, and one volume for the 
MSD sample). For solid matrices, additional volume is usually not required (although this will depend 
upor the laboratory). 
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4.0 RESPONSIBILITIES 

The Project Manager is responsible for estimating the number of QC samples required for any sampling 
event. The procedures for determining the number is described in Section 5.0 below. The Field Manager 
is responsible for making sure that the sampling team(s) are collecting the required number of QC 
samples. The Field Team member(s) are responsible for understanding the rationale and methods for QC 
sample collection and for coordinating QC sample collection as appropriate. 

5.0 PROCEDURES 

The procedures for QC sample collection and the frequency at which each type of sample should be 
collected is described below. 

5.1 Trip Blanks 

Trip blanks (one pair of 40 ml vials) are sent to the laboratory in each cooler which contains samples for 
volatile organic analyses. The trip blank should also be kept in the field, with the volatile samples, during 
the period of sample collection. Analyses ofthe trip blank will determine if the sample containers were 
contaminated prior to sampling or during transport. 

5.2 Equipment Rinsates 

Equipment rinsates are collected by pouring analyte-free water (provided by the laboratory) over 
decontaminated sampling equipment and collecting the rinsate. These are collected at a frequency of 
once per day and are analyzed for the same parameters as are the samples collected from that equipment. 
If two (or more) different types of equipment are used to collect sainples in the same day (say by two field 
teams, one collecting soil samples from split spoons and one collecting groundwater from bailers), then 
two separate rinsate samples may be collected. The rinsate blank is used to qualify data. 

5.3 Field Blanks 

One field blank per source of water used for decontamination per sampling event is collected for all the 
parameters analyzed during that sampling event. In general, two field blanks are collected - one from the 
potable water source used for steam cleaning and one from distilled water purchased at a local store for 
use in general decontamination. The field blank is collected by opening up the water source at the 
sampling locations and pouring the water directly into the appropriate sample bottles. Analysis of the 
sample will indicate whether contamination was introduced into the samples during the collection 
process. 

5.4 Duplicates 

Field duplicates are collected at a frequency of 10 percent (one duplicate or per 10 samples) for levels C 
and D analyses, and at 5 percent (or one duplicate per 20 samples) for Level E analyses. The samples are 
split as described above and in other SOPs related to sample collection procedures. Field duplicates are 
primarily used to check the precision and consistency ofthe sampling procedures used and as a check of 
laboratory accuracy. 
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5.5 MS/MSD 

MS/MSD samples are collected in the same manner as for a duplicate sample, except that triple the 
vol jme is required for analysis (for liquids). Additional volume may be required by the laboratory for 
solid samples and should be verified with the lab prior to sample collection. The frequency of collection 
is one MS/MSD pair (or two additional sample volumes) for each 20 environmental samples collected of 
similar matrix (e.g. groundwater, surface water, soil). The number of MS/MSD samples to collect is 
det(;rmined as follows: 1-20 environmental samples, one MS/MSD pair; 21-40 environmental samples, 
twc MS/MSD pairs, etc. 

6.0 SAMPLE COLLECTION RECORDS AND EVALUATION 

Records of collection of QC samples are kept in the field logbooks and on the Chain-of-Custody forms. 
Ev£ luation ofthe results from the QC samples is performed by the laboratory and through data validation 
for the MS/MSD samples. Results of the other QC samples are compared to analytical results from the 
sarrpling event to determine if any field procedures, or sample transportation/handling may have 
adversely affected the concentrations found in the environmental samples. 

7.0 REFERENCES 

Hazardous Waste Remedial Actions Program, 1990. Requirements for Quality Control of Analytical 
Dati. DOE/HWP-65/R1, US Department of Energy, Oak Ridge, Tennessee. 

Na\al Energy and Environmental Support Activity, 1998. Sampling and Chemical Analysis Quality 
Assjrance Requirements for the Navy Installation Restoration Program. NEESA 20.2-047B, Port 
Hueneme, Califomia. 

USEPA, 1988. User's Guide to the Contract Laboratory Program. 9240.0-1, Office of Emergency and 
Remedial Response, Washington, D.C. 

USEPA, 1990. Quality Assurance/Quality Control Guidance for Removal Activities - Sampling QA/QC 
Plar and Data Validation Procedures (Interim Final). EPA/540/G-90/004, Office of Emergency and 
Remedial Response, Washington, D.C. 
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1.0 SCOPE 

This operating procedure describes procedures used to decontaminate equipment used during 
environmental sampling of hazardous waste sites. Pro^ct-specific quality assurance ob^ctives, provided 
in the pro^ct work plan and/or quality assurance plan , may override some ofthe procedure specified in 
the SOP. 

2.0 OBJECTIVES 

• Prevent cross-contamination between samples. 

• Insure quality control in decontamination of field equipment used in sampling and handling 
environmental samples. 

• Help to maintain a clean working environment for the safety of field personnel. 

• Serve as a means to allow traceability of errors in procedures. 

3.0 EQUIPMENT NEEDED 

Tap water and distilled water or de-ionized water; 

PPE as specified in the HSP; 
Five-gallon stainless steel pail and plastic bucket; 
Detergent (Alconox or Simple Green); 
Nylon scrub brush and long handled bottle brush; 
Aluminum foil and paper towels; and 
Trash receptacle. 

4.0 PROCEDURE 

1. Select an area ofthe site removed from sampling locations. If it can be determined, the 
area should be down gradient from wells being sampled. 

2. Fill a 5-gallon pressurized sprayer or smaller squirt bottle with distilled water. 

3. Wash all grit, grime, mud, particulates, etc., from the equipment being decontaminated 
with tap water and collect in a plastic bucket. 

4. For equipment visibly contaminated with NAPL, use of a detergent such as Simple Green 
is recommended. In a bucket, wet the surface ofthe equipment with tap water and apply 
a 1:1 dilution of Simple Green to the affected area. Then, use a brush to break up NAPL 
deposits. Rinse with tap water to remove residual detergent. Proceed to step 5. 

5. Put one gallon of distilled water into a 5-gallon stainless steel pail and add 1-cup of 
Alconox. 
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6. Wash equipment in the pail using a nylon scrub brush or long handled bottle brush. 

7. Rinse all residual detergent from the equipment with the sprayer and collect rinsate. 

8. Repeat steps 5 and 6 as necessary. 

9. Rinse the equipment thoroughly with organic free distilled water and collect the fluid in a 
plastic bucket. 

10. Dry and then wrap the equipment securely in aluminum foil or polyethylene sheeting. 

11. Dispose of soiled materials and fluids in designated disposal containers in accordance 
with the Investigative Derived Waste management plan. Use of a solvent rinse is not 
recommended because of safety and disposal concems. 
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1.0 SCOPE 

This standard operating procedure (SOP) describes the steps for sampling volatile organic compounds 
(VOCs) in soil vapor and indoor vapor intrusion using Summa passivated stainless steel canisters. Soil 
vapor samples will be collected from vapor probes described in Section 2.0 of the Field Sampling Plan 
(FSP). Vapor intrusion samples will be collected from indoor sampling locations described in Section 2.0 
ofthe FSP. The soil vapor samples are grab samples and the vapor intrusion samples are time weighted 
average (TWA) samples. Manufacturer's specifications and recommendations for all equipment should 
be lol lowed. 

2.0 OBJECTIVES 

Thi 5 standard operating procedure is intended to: 

• Insure that the vapor samples collected will be representative of actual site conditions. 
• Insure qualitj' control and consistency in taking samples. 

• Serve as a means to allow traceability of error(s) in sampling and data recording. 

3.0 EQUIPMENT NEEDED 

Field notebook and sample collection forms; 

Permanent marker; 
Teflon tubing; 
Air purging pump; 
6L passivated Summa canister and ID tag; 
Sampling regulator (24 hr); 
Stopwatch; 
Particulate matter filter (2 |ig sintered stainless steel inline filter); 
Misc. tools; and 
Laboratory chain of custody. 

4.0 OPERATING PROCEDURE 

4.1 Soil Vapor Sample Collection 

Procedures for collecting VOC samples from soil vapor are as follows: 

1. Review project FSP for site-specific sampling requirements and procedures. 
2. Record vapor probe number, location, date, time, and other pertinent information in field 

notebook and sample collection forms. 

3. Use purging pump to remove one well volume from the vapor probe. Connect purging pump to 
wellhead using Teflon tubing. New or dedicated tubing will be used for well purging and sample 
collection. 
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4. Inspect Summa canister, valves, and fittings for damage or defects. Any sampling equipment 
determined to be damaged or defective will not be used. 

5. Remove cap to Summa canister. Connect inline particulate matter filter to Summa canister. This 
apparatus is then connected to the wellhead using the Teflon tubing. 

6. Open valve on the Summa canister. There should be an audible rush of air entering the canister. 
The canister should equilibrate within 1-2 minutes. 

7. Once sampling is complete, close valve on the Summa canister. Replace cap to Summa canister. 
Record end time in the field notebook and on the sample collection forms. 

8. Enter sample information on the canister tag and attach to the Summa canister. 

9. Enter sample information on the laboratory chain of custody. 

4.2 Vapor Intrusion Sample Collection 

Procedures for collecting VOC samples for vapor intrusion are as follows: 

1. Review project FSP for site-specific sampling requirements and procedures. 

2. Record sample number, location, date, time, and other pertinent information in field notebook and 
sample collection forms. 

3. Inspect Summa canister, valves, and fittings for damage or defects. Any sampling equipment 
determined to be damaged or defective will not be used. 

4. Remove cap to Summa canister. Connect sampling regulator and inline particulate matter filter to 
Summa canister. 

5. Open valve on the Summa canister. Record start time and regulator type in the field notebook 
and on the sample collection forms. 

6. Once sampling interval is complete, close valve on the Summa canister. Replace cap to Summa 
canister. Record end time in the field notebook and on the sample collection forms. 

7. Enter sample information on the canister tag and attach to the Summa canister. 

8. Enter sample information on the laboratory chain of custody. 
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Form 200-A 

Canister Sampling Collection Form 

Site: 

Samf lers: 

Project No: 

Date: 

^iw/ 

Sample # 

Locat on 

Summa ID 

Regul ator Used 

Analyiis/Method 

Start Time 

End Time 

Summa went to 
Ambiint? 

Pressi re Gauge 

Pressi re Gauge 

Flow Hate (pre) 

Flow Uate (post) 

Flow Uate (avg) 

Comments 

^'es / No Yes / No Yes / No 

' 

Yes / No Yes / No 

\^^-
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1.0 SCOPE 

This standard operating procedure (SOP) describes the steps for shipping environmental samples for 
laboratory analysis. The procedures outlined in this SOP should ensure that shipping activities comply 
wit 1 DOT regulations (49 CFR 173 to 177) and the Intemational Air Transportation Association (lATA). 

2.0 OBJECTIVES 

• Ensure that collected samples are securely delivered to analytical laboratories. 
• Use consistent methods that minimize the potential for shipping errors that could threaten 

sample integrity. 
• Serve as a means to allow traceability of error(s) in sampling and data recording. 

3.0 EQUIPMENT NEEDED 

Cooler 
Waterproof and permanent marker; 
Ball point pen; 
Clear plastic tape; 
Strapping Tape; 
Scissors; 
Ice; 
$lock storage bags; 
Large, heavy-duty plastic bag; 
Cushioning materials, (foam pellets, bubble wrap); and 
Courier airbills. 

4.0 PROCEDURE 

Environmental samples shall be packed prior to shipment by commercial air carrier using the following 
procedures: 

1. Select a sturdy cooler in good repair. Secure and tape the drain plug (inside and outside) with 
fiber or duct tape. Line the cooler with a large heavy duty plastic bag. This practice keeps the 
inside ofthe cooler clean and minimizes cleanup at the laboratory after samples are removed. 

2. Be sure the lids on all bottles are tight (will not leak). In many regions custody seals are also 
applied to sample container lids. The reason for this practice is two-fold: to maintain integrity of 
samples and keep lid on the container should the lid loosen during shipment. Check with the 
appropriate regional procedures prior to field work. In many cases, the laboratory manager ofthe 
analytical lot to be used on a particular project can also provide this information. 

3. It is good practice to wrap all glass containers in bubblewrap or other suitable packing material 
prior to placing in plastic bags. 
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4. Place all bottles in separate and appropriately sized polyethylene bags and seal the bags with tape 
(preferably plastic electrical tape, unless the bag is a zipper-type bag). Up to three VOA bottles, 
separately wrapped in bubblewrap, may be packed in one plastic bag. 

5. Place bubble wrap or other cushioning material in the bottom of the cooler and then place the 
bottles and jars in the cooler with sufficient space to allow for the addition of more cushioning 
material between the bottles and jars. 

6. Put ice that has been placed in properiy sealed, double-bagged, heavy duty polyethylene bags on 
top of and between the samples. Include a temperature blank so the laboratoiy can ensure proper 
temperature upon receipt. Fill all remaining space between the bottles or jars with packing 
material. Fold and securely fasten the top of the large heavy-duty plastic bag with tape 
(preferably electrical or duct). 

7. Place the Chain-of-Custody Record and the Request for Analysis Form (if applicable) into a 
plastic bag, tape the bag to the inner side ofthe cooler lid, and then close the cooler and securely 
tape (preferably with fiber tape) the top of the cooler unit. Wrap the tape three to four times 
around each side of the cooler unit. Custody seals should be affixed to the top and sides of the 
cooler within the securing tape so that the cooler cannot be opened without breaking the seal. 

8. Each cooler (if multiple coolers) should have its own Chain-of-Custody Record reflecting the 
samples shipped in that cooler. 

9. Label according to 40 CFR 261.4(d). The shipping containers should be marked THIS END 
UP,"and arrow labels which indicate the prope r upward position of the container should be 
affixed to the container. A label containing the name and address of the shipper and laboratory 
shall be placed on the outside of the container. It is good practice to secure this label with clear 
plastic tape to prevent removal during shipment by blurring of important information should the 
label become wet. The commercial carrier is not required to sign the COC record as long as the 
custody seals remain intact and the COC record stays in the cooler. The only other 
documentation required is the completed airbill, which is secured to the top of the shipping 
container. Please note several coolers/shipping containers may be shipped under one airbill. 
However, each cooler must be labeled as Cooler 1 of 3, Cooler 2 of 3, etc." prior to shipping. 
Additionally it is good practice to label each COC form to correspond to each cooler (i.e., 1 of 3, 
2 of 3, etc.). 
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1.0 SCOPE 

This procedure addresses drilling equipment, test pit equipment (i.e. backhoe) and monitoring well 
ma: erial decontamination and should be consulted during the preparation of project-specific plans. This 
procedure does not pertain to personnel decontamination, or to chemical sampling or field analytical 
equipment decontamination. The purpose of this SOP is to provide a general reference regarding the 
prooer decontamination of drilling rigs and monitoring well materials used in the performance of field 
inv istigations. 

2.0 OBJECTIVES 

• Prevent cross-contamination between samples. 
• Insure quality control in decontamination of field equipment used in sampling and handling 

environmental samples. 
• Help to maintain a clean working environment for the safety of field personnel. 
• Serve as a means to allow traceability of errors in procedures. 

3.0 DEFINITIONS 

Dec ontamination - Decontamination is the process of removing or neutralizing contaminants which may 
havi accumulated on field equipment. This process ensures protection of personnel from penetrating 
sub stances, reduces or eliminates transfer of contaminants to clean areas, prevents mixing of incompatible 
substances, and minimizes the likelihood of sample cross-contamination. 

4.0 RESPONSIBILITIES 

Pro ect Manager - It is the responsibility ofthe Project Manager to ensure that project-specific plans are 
in accordance with these procedures. Documentation should be developed for areas where project plans 
dev ate from these procedures. 

Field Manager - It is the responsibility of the Field Team Leader to ensure that these procedures are 
implemented in the field. The Field Team Leader is responsible for ensuring the field personnel 
ove-seeing decontamination activities, and personnel conducting the activities have been briefed and 
trained to execute these procedures. 

Drilling Inspector (Site Geologist, Rig Geologist etc.) - It is the responsibility ofthe drilling inspector to 
ensure that the drilling/excavation subcontractor follows these, or other project-specific procedures as 
directed by the Field Team Leader. 

5.0 PROCEDURE 

The various drilling equipment and materials involved with test boring, test pit excavation, subsurface 
soil sampling, and monitoring well construction must be properly decontaminated to ensure that chemical 
analysis results reflect actual concentrations present at sampling locations. These procedures will 
minimize the potential for cross contamination between sampling locations and the transfer of 
comamination offsite. 



^ J J { ^ Standard Operating Procedure 220 
Rev. 2.0 

DECONTAMINATION OF HEAVY EQUIPMENT October 15, 2004 

Page 4 of4 

5.1 Equipment 

All drilling equipment involved in field sampling activities shall be decontaminated prior to drilling, 
excavation, or sampling activities. Such equipment includes drilling rigs, backhoes, augers, downhole 
tools, well casings, and screens. Split-spoon soil samplers and other similar soil sampling devices shall 
be decontaminated according to the procedures given in SOP 190, Decontamination of Sampling 
Equipment. 

5.2 Decontamination Procedures 

Prior to drilling, or leaving the site, large equipment not directly utilized for sampling will be 
decontaminated by steam cleaning on a decontamination pad in a designated area. The decontamination 
procedure consists of steam-cleaning the equipment, using potable water as the steam source, to remove 
visible signs of soils or wastes, and allowing the equipment to air dry. If necessary, the equipment may 
be cleaned with a scrub brush and alconox/liquinox- water solution prior to steam cleaning to remove 
visible signs of contamination. The use of a solvent rinse for heavy equipment decontamination is not 
recommended because of safety and disposal concems. 

The steam cleaning area will be designed to contain decontamination wastes and waste waters, and can be 
a lined, excavated pit or a bermed concrete pad or asphalt pad. For the latter, a floor- drain must be 
provided which is connected to a holding sump. A shallow, above-surface tank may be used or a 
pumping system with discharge to a waste tank may be installed. Specifications for decontamination pad 
construction are shown on Figure 1. 

At certain sites, due to the type of contaminants or proximity to residences, concems may exist about air 
emissions from steam cleaning operations. These concems can be alleviated by utilizing one or more of 
the following practices: 

• Locate the steam cleaning area on site to minimize potential impacts. 
• Enclose steam cleaning operations. For example, augers and drilling rods can be steam cleaned 

in drums. Tarpaulins also can be placed around the steam cleaning area to control emissions. 

Decontamination wastes will be collected and contained unless other\vise directed by the Regulatory 
Agency. The eventual disposition of these wastes will be detennined on a project-specific basis, but may 
include on -site treatment and/or transport offsite to an approved treatment/disposal facility'. 
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1.0 SCOPE 

This Standard Operating Procedure (SOP) describes the methodology for collecting fish tissues for analytical 
chemistry, percent moisture and percent lipid analyses. The equipment list and field procedures for these 
activities are described in detail. 

Fish tissue sampling procedures presented here generally follow USEPA guidance (Guidance for Assessing 
Chttmical Contaminant Data for Use in Fish Advisories,(USEPA 2000). 

2.0 OBJECTIVES 

• Ensure that the representative fish tissue samples will be collected to properly characterize site 
conditions. 

• Use consistent methods that reduce potential for cross contamination and avoid introducing 
contamination as a result of poor sampling and/or handling technique. 

• Ser\'e as a means to allow traceability of error(s) in sampling and data recording 

3.0 EQUIPMENT NEEDED 

Collection equipment: seine or boat-mounted electrofishing unit 
Boat equipment: personal flotation devices, nautical charts, fuel, spare parts, etc. 
Field Book/field sheets 
Global Positioning System (GPS) unit 
Buckets 
Live well 
Measuring board 
Scale 
Sample containers from laboratory 
Sample container labels 
Cooler with dry ice 
Chain-of-Custody forms 
Paper towels 
Camera and film 
Waterproof marking pens/ink pens 
Plastic bags 
Decontamination supplies 
Deionized water 

4,0 PROCEDURE 

Thr;e species offish will be collected from the sediment area of concem and reference locations: smelt and 
two higher trophic level fish species commonly consumed by anglers and subsistence fisherman. Fish tissue 
san pling will be conducted during the spawning season for smelt and during the nonnal fishing season 
for the other two species. Based upon feedback from the Tmstees, the two other fish species will be 
selected, depending upon availability, in the following order of preference: 
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• Walleye 
• Northem Pike 
• Yellow perch 
• Smallmouth bass 
• Lake trout 
• Round Whitefish 

All collection permits should be obtained well in advance of the target sampling period to allow for 
flexibility in the timing of sampling. Sampling should occur after the collection of sediment quality triad 
samples to minimize influence of substrate disturbance that may result from fish tissue sampling (e.g., 
seining). 
Sixteen whole fish composite samples of smelt will be collected from the sediment area of concem; sixteen 
whole fish composite samples of smelt will be collected at the reference locations. The number of individual 
smelt included in a composite sample will be based on a minimum aggregate sample of 200 grams; however, 
the number and size offish in each composite will be consistent for each sampling. An effort will be made to 
collect larger individuals of smelt but it is more important that the size of fish in all composites are 
approximately the same. Sixteen individual fish of the two other higher trophic species will be collected for 
tissue analysis: fillets from eight individuals will be collected for the Human Health Risk Assessment 
(HHRA) and eight whole body samples will be collected for the Ecological Risk Assessment (ERA) from 
these species. A summary offish tissue sampling is provided in Table 1: 

Table 1. Summary offish tissue sampling. 

Species 

Smelt 

Higher Trophic 
Species #1 

Higher Trophic 
Species #2 

Sampling 
Location 

Chequamegon 
Bay Inlet 

Reference 

Chequamegon 
Bay Inlet 

Reference 

Chequamegon 
Bay Inlet 

Reference 

Sample Type 

Composite- Whole 
Body 
Composite- Whole 
Body 
Individual-Whole Body 
Individual-Fillet 
Individual-Whole Body 
Individual-Fillet 
Individual-WTiole Body 
Individual-Fillet 
Individual-Whole Body 
Individual-Fillet 

Number of 
Samples 

16 

16 

8 
8 
8 
8 
8 
8 
8 
8 

Purpose of Data 

ERA/HHRA 

ERA/HHRA 

ERA 
HHRA 
ERA 
HHRA 
ERA 
HHRA 
ERA 
HHRA 

This section describes two procedures for collecting fish tissue samples for analytical chemistry, percent 
moisture and percent lipids. The first procedure describes the collection of smelt; the second procedure 
describes the collection ofthe other two species. 
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4.1 Collection procedures for smelt: 

1. Select an appropriate seining location along a shallow shoreline in the sediment area of concem and 
reference locations using approximate sampling locations identified on Figure 4. The seining 
location should be accessible and free from obstmctions. 

2. With one sampler near shore and the seine extended perpendicular to the shoreline to another 
sampler, drag the seine through the water column and substrate for a length of five meters. 

3. Pivot the seine around the near shore sampler in the direction the seine was dragged until the seine is 
parallel with the shoreline. 

4. Carefiilly withdraw the seine from the water making sure that the bottom of the seine (lead line) 
remains in contact with the substrate. 

5. Quickly remove captured fish from the seine and place target species (smelt) into buckets or a 
live well; non-target species should be retumed to the water body. 

6. Select a number of larger-sized smelt individuals until an aggregate weight of at least 200 grams is 
obtained. 

7. Record the length, weight, sex (if possible), and morphological or histopathological anomalies on the 
% B / field record form similar to the one provided in USEPA (2000) (Attached to SOP). Sampling 

conditions including water depth, time of sampling, general observations ofthe weather, etc. should 
also be noted on the field record form. 

8. Vacuum-pack the composite sample and place on dry ice. 

9. Complete appropriate Chain-of-Custody forms and ship ovemight to laboratory for processing 
and analysis 

4.2 Collection procedures for other species: 

1. Using boat-mounted electrofishing gear consisting of a Smith-Root GPP-5.0 electrofishing unit 
powered by a 240-volt generator, electrofish for 15 minutes at the approximate reference and 
study area locations. The discretion of the Field Team leader will determine the exact sampling 
location within the station area. Ideal sampling locations will target potential fish habitats including 
structures, snags, etc. 

2. Wearing insulated mbber gloves and using nets with insulated handles, collect fish stunned by the 
electrical field. 

3. Place fish all fish in buckets or a live well for the duration ofthe 15-minute sampling effort. 

4. Determine if sufificient samples of target species are present and are likely to be present at all other 
sampling stations, particularly reference stations. 

••'• 5. Select two target species in order of decreasing preference: walleye, lake trout, round fish, yellow 
perch, smallmouth bass, northem pike, and burbot. 



URS 
FISH TISSUE SAMPLE COLLECTION 

Standard Operating Procedure 230 
Rev. 2.0 

February 1,2005 

Page 6 of 6 

6. Select 16 individuals of selected species so that the smallest individual sample is no less than 0.75 
times the length ofthe largest individual; no individual fish may weight less than 200 grams. 

7. Record the length, weight, sex (if possible), and morphological or histopathological anomalies on the 
field record form similar to the one provided in USEPA (2000) (Attached to SOP). Sampling 
conditions including water depth, time of sampling, general observations of the weather, etc. should 
also be noted on the field record form. 

8. Selected fish will be humanely euthanized by cervical dislocation. 

9. Fillet eight ofthe 16 fish of each species as described by USEPA (2000). 

10. Vacuum-pack each individual fish sample (fillets and whole body samples) and place on dry ice. 

11. Complete appropriate Chain-of-Custody forms and ship ovemight to the laboratory for processing 
and analysis. 

12. Decontaminate fillet knife and measuring board according to SOP 190. 

5.0 REFERENCES 

USEPA. 2000. Guidance for assessing chemical contaminant data for use in fish advisories: Volume 1 
Fish sampling and analysis. Third Edition. U.S. Environmental Protection Agency. EPA 823-B-00-007. 

>•«' 
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1.0 SCOPE 

This Standard Operating Procedure (SOP) describes the methodology for collecting sediment samples for 
toxicity testing and benthic community analysis and various analyses relating to bioavailability. The 
equipment list and field procedures for these activities are described in detail. In general, the procedures 
were developed in accordance with the Wisconsin Department of Natural Resources Field Procedures 
Manual Part B (WDNR 1998). 

Sec iment will be collected from the bioactive zone, defined as approximately the upper six inches (15cm) of 
the sediment column. Stations used for collection of sediments for the toxicity testing will be matched 
spa:ially and temporally with stations used for sediment benthic macroinvertebrate community analysis. 
Sanples used for the toxicity and bioavailability analyses (PAH forensics, soot and coal) will be taken 
from a composite sample composed of sediment collected from the five replicate sampling locations at 
eacn Triad and reference station. The number and locations for sampling are described in the Work Plan. 

2.0 OBJECTIVES 

• Ensure that the representative sediment samples will be collected to properly characterize site 
conditions. 

• Ensure quality control and consistency in taking samples. 
• Serve as a means to allow traceability of error(s) in sampling and data recording. 

3.0 EQUIPMENT NEEDED 

Sampling device. This could either ofthe following: 
o Petite ponar grab sampler with attached line and auxiliary weights 
o Ekman dredge (on a stick) 
o Coring device and liners (device should be deployable by hand, handle extensions, or 

gravity) 
Global Positioning System (GPS) Unit 
Field Book/field sheets 
Stainless steel spoons/bowls 
Sample containers from laboratory 
Sample container labels 
Cooler with ice 
Chain-of-Custody forms 
Paper towels 
Digital Camera/Camera with film 
Waterproof marking pens/ink pens 
Plastic bags 
Decontamination supplies 
Deionized water 
Manual ice saw or chain saw 
Pulp tongs 

' t i ^ ^ 
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4.0 SEDIMENT SAMPLING PROCEDURES 

This section describes the procedures for collecting surface sediment samples for use in the solid phase 
toxicity testing, benthic macroinvertebrate community analysis and various analyses relating to 
bioavailability. These sampling procedures are generally consistent with 702.3 Benthic Invertebrate 
Surveys - Laboratory Toxicity and Bioaccumulation Sediment Tests and 701.4 General Sediment 
Sampling Equipment and Procedures in the WDNR Field Procedures Manual (1998). SOP 250 describes 
specific procedures for collecting sediment. 

4.1 Sediment Samples for Benthic Macroinvertebrate Analysis 

Sediment sampling for benthic invertebrate community analysis will be collected with a petite Ponar grab 
sampler or divers following the procedures described in SOP 250, except that the Ponar grab sample will 
be processed for benthic community analysis. If upon collecting the sample, the grab sampler is not 
completely full, the sample will be discarded and another attempt will be made to obtain a full sample. 
For procedures to sample benthos if fiill samples can't be collected using a Ponar grab, see Section 4.2. 
Five replicate benthic samples will be collected at each Triad and reference station. Locations for 
replicate samples will be selected within 5 meters of station coordinates. Exact locations for replicate 
benthic samples will be attempted at the station's exact coordinates and at approximately 0°, 90", 180° 
and 270*̂  bearing from the station locafion. 

Each sample will be removed from the Ponar grab and processed as follows: 

1. Transfer contents of Ponar grab into a 250 micron mesh bucket sieve. 

2. Rinse the sample through a 250- micron mesh sieve to remove excess sediment and detritus and 
place into an appropriately labeled sample jar. 

3. Label the lid of the sample container and place a waterproof sample label inside the sample 
container. 

4. Package samples as described in SOP 210 to prevent breakage and transport samples to URS-Fort 
Washington, PA office or other qualified subcontractor for processing and taxonomic analysis. 

5. In the field notebook note the type of sampler, depth and time of sampling, and general 
observations of weather, turbidity, water depth, depth of the reduction-oxidation potential 
discontinuity (RPD) layer and type of substrate. 

4.2 Alternative Sampling Procedures for Sampling the Benthos 

If a Ponar grab is unable to collect a full sample the following procedures will be attempted. 

1) Weighting the standard ponar: Additional weight can be added to the Ponar to give it additional 
force when it impacts the sediments. If it becomes heavier than can be retrieved by hand then a 
davit can be used on a boat or a tripod can be used on ice to handle more weight. 
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2) Ekman dredge: We could use the Ekman 5n a stic k"with multiple attachments to sample in up 
to 10 feet of water. With the Ekman on a stick, we might be able to work the sampler into the 
sediments and maybe get a better grab sample. However, as with all grab .samplers, if debris is 
caught in the doors the sample will potentially be lost as you pull it up. 

3) Core: 9.5 cm (ID) lexan tubing. These cores have a surface area of approximately 70.8 cm^ so 
three cores for each proposed Ponar replicate that would be 212.5 (cm^), which is approaching the 
surface area you would get with a Petite ponar or Ekman dredge (232 cm ^). 

4) A heavier box core. 

During the reconnaissance study, these altemative methods (in the order listed above) will be attempted 
so that when the actual benthic sampling is performed a contingency method will be available. 

4.3 Sediment Samples for Sediment Toxicity Testing and Bioavailabilty Analysis 

1) At each Triad and reference station multiple grabs of surface sediment at each replicate location 
(See Section 4.1) will be collected and composited in a large stainless steel bowl until a volume 
of approximately four gallons is reached. 

2) This composite sample will then be thoroughly homogenized and transferred into four separate 
'•«»' one gallon (these are for the three bioassay tests) and approximately one half gallon (for the 

bioavailability analysis) decontaminated containers using a decontaminated stainless steel spoon. 

3) AH containers will be filled completely to the top so that no air space is left. 

4) Replace lids and place in cooler as soon as possible. 

5) Record GPS location. 

6) Fill out chain-of-custody forms. 

7) As soon as possible after compledng sampling, place samples on ice and prepare cooler for 
shipping according to laboratory's instmctions. 

8) Decontaminate Ponar grab and stainless steel bowl and spoon according to SOP 190. 

5.0 REFERENCES 

Wisconsin Department of Natural Resources (WDNR). 1998. WDNR Field Procedures Manual. Intranet 
Ediion: http://www.dnr.state.wi.us/org/water/wm/wqs/sediment/sampling/. 

http://www.dnr.state.wi.us/org/water/wm/wqs/sediment/sampling/
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1.0 SCOPE 

This litandard Operating Procedure (SOP) describes the methodology for collecting bulk sediment samples for 
chem cal analysis. The equipment list and field procedures for these activities are described in detail. The 
proceiures are generally consistent with the Wisconsin Department of Natural Resources Field Procedures 
Manual Part B (WDNR 1998). 

Sediment will be collected from the bioactive zone, defined as approximately the upper six inches (15cm) ofthe 
sedinent column. Sediment samples will be analyzed for the parameters listed in the Field Sampling Plan. 
Candidate and final sampling locations for bulk sediment chemistry are the Sediment Quality Triad sampling 
stations discussed in the work plan. 

2.0 OBJECTIVIES 

%*•• 

• Ensure that the representative sediment samples will be collected to properly characterize site 
conditions. 

• Ensure quality control and consistency in taking samples. 
• Serve as a means to allow traceability of error(s) in sampling and data recording. 

3.0 EQUIPMENT NEEDED 

• Sampling device. This could either ofthe following: 
o Ponar grab sampler with attached line 
o Coring device and liners (device should be deployable by hand, handle extensions, or gravity) 
Global Posifioning System (GPS) Unit 
Field Book/field sheets 
Stainless steel spoons/bowls 
Sample containers from laboratory 
Sample container labels 
Cooler with ice 
Chain-of-custody forms 
Paper towels 
Camera and film 
Waterproof marking pens/ink pens 
Plastic bags 
Decontamination supplies 
Deionized water 
Manual ice saw or chain saw 
Pulp tongs 
Ice chisel or ice auger 

'!,„./' 
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4.0 PROCEDURES 

This section describes the procedures for collecting bulk surface sediment samples for analysis of sediment 
chemistry. These sampling procedures are generally consistent with 701.4 - General Sediment Sampling 
Equipment and Procedures in the WDNR Field Procedures Manual (1998). The samples will be collected from 
an anchored boat or through ice cover using a Ponar grab sampler or coring device. Depending upon the nature 
of the sediment surface, i.e. presence of wood fragments, it may be necessary to employ a diver or underwater 
video for reconnaissance prior to collecting samples with a Ponar grab or for a diver to collect the actual sample 
using a diver-operated coring device. 

4.1 Procedure for Sampling from an Anchored Boat Using a Ponar Grab Sampler 

1. Approach the sampling area from a downstream to upstream direction taking care not to disturb the 
sediment at the sampling location. 

2. Attach a sturdy nylon rope or steel cable to the ring provided on top ofthe Ponar Grab. 

3. Arrange the Ponar grab with the jaws in the open position, setting the trip bar so the sampler 
remains open when lifted from the top. If the dredge is so equipped, place the spring-loaded pin into 
the aligned holes in the trip bar. 

4. Wearing a clear pair or latex or nitrile gloves, slowly lower the decontaminated Ponar grab sampler 
through the water column to the top of the sediment slowly lower the sampler to a point 
approximately two inches above the sediment. 

5. Drop the sampler to the sediment. Slack on the line will release the trip bar or spring loaded pin; 
pull up sharply on the line closing the dredge. 

6. Raise the grab to the surface and slowly decant any free liquid through the screens on top of the 
dredge. Care should be taken to retain the fine sediment fraction during this operation. 

7. Open the grab and transfer the sediment to a decontaminated stainless steel, plastic or other 
appropriate composition (e.g.. Teflon) container (See Section 4.1). Ensure that non-dedicated 
containers have been adequately decontaminated. If necessary, continue to collect additional 
sediment until sufficient material has been secured to fulfill analytical requirements. Thoroughly 
homogenize and then transfer sediment to sample containers appropriate for the analyses requested. 
Samples for volatile organic analysis must be collected directly from the bucket before 
homogenization to minimize volatilization of contaminants. 

8. In the field notebook note the type of substrate (including the presence of wood waste), the 
presence and depth ofthe reduction- oxidation potential discontinuity (RPD) layer, type of sampler, 
approximate percent recovery, water depth, turbidity, time of sampling, and general observations of 
weather. 

9. Repeat the steps for lowering and retrieving the Ponar grab (if necessary) to obtain sufficient quantity 
of sediment for analysis of all parameters. 
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1). Homogenize the sediment in the stainless steel bowl using a decontaminated stainless steel spoon. 

11. Label laboratory sample containers and fill with homogenized sediment. 

12. Replace lids and place in cooler as soon as possible. 

15. Record GPS locafion. 

14. Fill out chain-of-custody forms. 

].'i. As soon as possible after completing sampling, place samples on ice and prepare cooler for shipping 
according to laboratory's instmctions. 

1 5. Decontaminate Ponar grab and stainless steel bowl and spoon according to SOP 190. 

4.2 Procedure for Sampling from an Anchored Boat Using a Coring Device 

Sediment cores will be collected using a hand core sampler (e.g., Wildco Hand Core Sampler) that can be 
deplo/ed by gravity on a line, by handle extensions up to 15 feet long, or by a diver. The method of 
deployment will depend on water depths at each sampling station. In water depths less than 15 feet, 
extension handles will be attached to the core head and the corer will be pushed into the sediment. In water 
depth > greater than 15 feet, a line will be attached to a clevis on the head assembly and the corer will be 

^ • ^ dropped to the bottom, penetrating the sediments by gravity. If the nature ofthe sediment surface requires a 
diver to collect the sample, the corer will be pushed into the sediment by hand. 

1. Approach the sampling area from a downstream to upstream direction taking care not to disturb the 
sediment at the sampling location. 

2. Wearing a clear pair or latex or nitrile gloves, insert a cellulose acetate butyrate (CAB) or stainless steel 
core liner into the corer. 

3. Insert an "eggshell" catcher into the lower end ofthe tube with the convex surface positioned inside the 
acetate core. 

4. Screw the nosecone onto the lower end ofthe corer, securing the core liner and the "eggshell" catcher. 

5. Depending on water depth and sediment condidons, deploy the corer as follows: 

o Penetrable sediments in less than 15 feet of water: Push the corer into the sediments using 
handle extensions; 

o Penetrable sediments in greater than 15 feet of water: With a line attached, drop the corer 
from the surface, allowing the corer to penetrate the sediments by gravity; 

o Semi-penetrable sediments: Deploy a diver and push the corer into the sediments by hand. 

• Once the corer has penetrated to the desired depth of sediment, rotate the sampler to shear off the core 
at the bottom. 

"i.,*!' • Slowly retrieve the corer from the sediments, carefiilly removing it from the water when it reaches the 
surface. 

• Unscrew the nosecone ofthe corer and remove the "eggshell" catcher. 
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• Slide the core liner out ofthe corer, placing a cap on the bottom ofthe liner as it is removed. Decant 
surface water from the top ofthe liner, using care to retain fine-grain sediments. 

• In the field notebook note the type of substrate (including the presence of wood waste), the 
presence and depth ofthe reduction- oxidation potential discontinuity (RPD) layer, type of sampler, 
approximate percent recovery, water depth, turbidity, time of sampling, and general observations of 
weather. 

• If the sample is to be homogenized, transfer the sample to a decontaminated container (e.g., stainless 
steel bowl). If necessary, continue to collect additional sediment until sufficient material has been 
secured to fulfill analytical requirements. Thoroughly homogenize using a decontaminated 
stainless steel spoon and then transfer sediment to sample containers appropriate for the analyses 
requested. (Note: Samples for volatile organic analysis must be collected directly from the bucket 
before homogenization to minimize volatilization of contaminants.) Label laboratory sample 
containers and fill with homogenized sediment. Replace lids and place in cooler as soon as possible. 

• If the core is to be delivered intact, cut the liner near the sediment surface using a pipe cutter or 
hacksaw to minimize headspace in the core. Cap the top of the liner and indicate the appropriate 
orientation ofthe sediment core using indelible ink. As soon as possible, place the intact core in cooler 
with the top ofthe core oriented up. 

• Record GPS location. 
• Fill out chain-of-custody forms. 
• As soon as possible after completing sampling, place samples on ice and prepare cooler for shipping 

according to laboratory's instmctions. 
• Decontaminate corer , core liner (if non-dedicated), stainless steel bowl, and spoon according to SOP 

190. 

4.3 Procedure for Sampling through Ice Cover 

This section provides detailed procedures for sampling through ice cover if sediment sampling occurs while 
the lake is frozen. The optimal time for sampling through the ice cover is after the lake has frozen to a 
thickness sufficient to safely support the weight of the sampling crew and equipment, but before the ice 
becomes too thick to cut through or handle. Opdmal ice thickness for sampling ranges from six to 18 
inches, depending on conditions. Procedures for sampling through ice cover are described in detail below; 
safety procedures are excerpted from "Safety on Floating Ice Sheets" (USACE 2004): 

1. Never go out on an ice cover alone, and never go out on the ice if there is any quesfion of its safety. 

2. Estimate the total load ofthe sampling crew and equipment, then determine the minimum ice thickness 
required to support the load using the following equation: 

Where h is the ice thickness in inches and P is the load, or gross weight, in tons. 

You can also use the graph or table to determine the minimum thickness: 
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The equation, graph, and table are valid when the load (such as a person on foot, or a wheeled or tracked vehicle) 
is distributed over a reasonable area of a continuous ice sheet. The larger the load, the greater the area it should 
cover for the calculation to remain valid. Neither large loads that are concentrated in relatively smaller areas, nor 
loads that are at or near the edge of a large opening in the ice, are safely described by the equation, graph, or table. 
In such cases, seek more advice. 

The equation, graph and table assume clear, sound ice. If white, bubble-filled ice makes up part or all of 
the ice thickness, count it as only half as much clear ice. 

Any recent large snowstorm creates a new load on the ice. If the new snow is heavy enough, the ice 
sheet will sag and its top surface will be submerged below the water level. Then water will flood the top 
of the ice sheet through cracks, saturating the lower layers of the snow. Until this slush is completely 
frozen, stay off the ice sheet. When the saturated snow becomes frozen, it is an added thickness of 
white ice. 

You are likely to encounter cracks in the ice. Cracks are either wet or dry. If they are dry, they do not 
penetrate the ice sheet and are not a concem. If they are wet, multiply the load by 2, as shown on the 
graph, before you use the equation to obtain the required minimum ice thickness. 

If you plan to leave a load on the ice for extended periods, usually more than two hours, multiply the 
load by 2 (as shown by the upper dashed line in the graph) before you use the equation to find the 
required minimum ice thickness. 

3. While you are planning the outing, obtain the record of air temperature for the past several days and 
continue observing air temperatures while the ice will be used to support loads. Contrary to what you 
would expect, a rapid, large air temperature drop makes an ice sheet brittle, and the ice may not be safe 
to use for 24 hours or more. If the air temperature has been above freezing for at least 6 ofthe past 24 
hours, multiply the load by 1.3 before you use the equation (or use the lower dashed line on the graph), 
obtaining a larger minimum ice thickness to account for any possible weakening. If the air temperature 
stays above freezing for 24 hours or more, the ice starts losing strength, and the equation, figure, and 
table no longer represent safe conditions. Stay off the ice! 

4. When you arrive at the water's edge, visually survey the ice. Look for open water areas, and look for 
signs of recent changes in water levels: ice sloping down from the bank because the water dropped, or 
wet areas on the ice because the water rose and flooded areas ofthe ice that couldn't float because it was 
frozen to the bottom or the banks. (If the ice is snow-covered, look for wet areas in the snow.) 

5. Listen for loud cracks or booms coming from the ice. In a river this can mean the ice is about to break 
up or move; on a lake larger than several acres such noises may be harmless responses to thermal 
expansion and contraction. 

6. Look for an easy point of access to the ice, free of cracks or piled, broken ice. 

7. Determine the thickness ofthe ice by drilling holes with the drill or ice auger. The technique is to drill a 
hole and check the ice thickness every 150 feet or so along the intended path. This should be done more 
frequently if the ice thickness is quite variable. Near shore, listen for hollow sounds while probing. Ice 
sloping down from the bank may have air space undemeath. This is not safe; ice must be floating on the 
water to support loads. Note whether the ice in each hole is clear (sometimes called black ice) or white 
(due to air bubbles—sometimes called snow ice). Measure the thickness of both kinds. 
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On rivers the ice thickness and quality can change a lot in a short distance; be particularly alert to 
variations in ice thickness due to bends, riffles or shallows, junctions with tributaries, etc. For both 
r vers and lakes, warm inflows from springs can create areas of thinner ice. The ice near shores can 
either be thinner (due to warm groundwater inflow or the insulating effect of drifted snow) or thicker 
(due to the candle-dipping effect of variable water levels). 

8. Measure the snow cover thickness on the ice cover; significant variations in thickness may mean highly 
variable ice thickness. 

9. I:"you are taking a vehicle or other equipment on the ice, go out on foot first. Vigorously probe ahead of 
yourself with the ice chisel. If the chisel ever goes through, carefully tum around and retrace your steps 
back to shore, and try again some other day. Only after you have learned the characteristics ofthe ice 
c 3ver should any vehicle be taken on the ice. 

10. After getting on the ice, others in the group should follow in the leader's steps, but stay at least 10 feet 
aoart. 

11. Navigate to the pre-determined sampling station using a hand-held Global Positioning System (GPS) 
uiit. 

12. Lsing a manual ice saw or a chainsaw, make an approximately 3' x 3' cut in the ice. Once the outer cut 
is made, quarter the 3' x 3' block of ice into manageable blocks. (Note: To avoid potential PAH 
contamination of sampling equipment, substitute cooking oil for petroleum-based bar oil in the 
chainsaw. If possible, use a brand new chainsaw to eliminate the possibility of contamination from 
residual petroleum-based bar oil.) 

13. Remove the ice blocks using pulp hooks. 

14. Using the desired sampling device (See Sections 4.1 and 4.2 for sample collection procedures for Ponar 
grab samplers and coring devices), collect a sample from each ofthe four comers ofthe opening in the 
ice. Collecting more than 4 samples from each opening in the ice may result in the collection of 
st diments disturbed by previous sampler deployments. 

15. Piocess the samples according to Section 5.0. 

16. Repeat the procedure until a sufficient number of openings have been made to collect the prescribed 
number of samples for that station. 

17. Once all samples have been collected from the station, use the blocks to cover the opening in the ice. 
(]*lote: Do not place the blocks in the opening so that they are flush with the ice. The blocks should be 
siuated irregularly in the opening to clearly indicate an anomaly in the ice surface.) 



I J I j j j ^ ^ Standard Operating Procedure 250 
Rev. 2.0 

SEDIMENT SAMPLING FOR CHEMICAL AND February 1, 2005 
PHYSICAL PARAMETER TESTING 

Page 10 of 10 

5.0 REFERENCES 

USACE. 2004. Safety on Floating Ice Sheets. U.S. Army Cold Regions Research and Engineering Lab. 
Hanover, NH. Available at: hnp:/\vu"^v.cn'cl.usace.armv.mil/ierd''ice saletv/safetv.html. Updated August 
2004. 

Wisconsin Department of Natural Resources (WDNR). 1998. WDNR Field Procedures Manual. Intranet 
Edition, http://www.dnr.state.wi.us/org/water/wm/wqs/sediment/sampling/. 

http://www.dnr.state.wi.us/org/water/wm/wqs/sediment/sampling/


Standard Operating Procedure 26 
Rev. 2.0 

October 15, 2004 

Page I of4 

Standard Operating Procedure 

For 

Field Screening Procedures 

%ttt0' 

''U(A^— 
Prepared by: ^ Date: Febmary 1. 2005 

Reviewed by: Date: Febmary 1, 2005 

Ap proved by: ^ ^ 3 = U J L V {̂ ^̂ ---̂  Date: Febmary 1. 2005 



URS 
FIELD SCREENING PROCEDURES 

Standard Operating Procedure 260 
Rev. 2.0 

October 15, 2004 

Page 2 of4 

TABLE OF CONTENTS 2 

1.0 SCOPE 3 

2.0 OBJECTIVIES 3 

3.0 EQUIPMENT NEEDED 3 

4.0 PID CALIBRATION 3 

5.0 PROCEDURES 3 

6.0 ORGANIC VAPOR ANALYZER SELECTION 4 



• % i m ^ 

«kiw^ 

ni^^r 

^ J T H ^ Standard Operating Procedure 260 
Rev. 2.0 

Fl ELD SCREENING PROCEDURES October 15, 2004 

Page 3 of4 

1.0 SCOPE 

This Standard Operating Procedure (SOP) describes the methodology for screening soil samples. Field 
scree ling is conducted by headspace analysis of soil samples using a photoionization detector (PID). Field 
scree ling allows field personnel to qualitatively measure the levels of soil contamination in the field. See SOP 
140 tar procedures for soil sample collection. 

2.0 OBJECTIVIES 

• Ensure quality control in field screening measurement. 
• Ensure unifomiity and continuity in measuring techniques by different qualified field personnel. 
• Provide semi-quantitative data for use in determining relative variations in contamination between 

two or more soil samples. 

3.0 EQUIPMENT NEEDED 

• Field notebook; 
• Plastic Zip-Loc style bags; 
• Photoionization detector (PID); 
• 100 ppm Isobutylene gas standard; and 
• Waterproof marking pens/ink pens. 

4.0 PID CALIBRATION 

Mainienance ofthe PID is conducted in the factory and intemal controls will not be reset in the field. Daily 
calibration should be accomplished by inifiating the menu driven calibration procedures while the PID is 
mnning. Zero air gas will be used to zero the instmment. A 100 ppm Isobutylene standard will be used to 
calibrate the instmment§ span setti ng. If the instmment presents a message stating that it has failed to 
properly calibrate, follow the instmction sin the users manual. Calibration should be conducted prior to 
each workday and after restarting the instmment if the power is shut off A check for drift in calibration 
should be conducted at the end of each day by reading and recording the concentration ofthe same standard 
used lor calibration. 

5.0 PROCEDURES 

Soil samples to be field screened should be handled using the following procedures. The screened samples will 
be tested using a calibrated PID with a lamp energy of 10.6 eV unless otherwise directed by the Project 
Manager. The operator ofthe PID should be thoroughly familiar with the operation ofthe instmment. New 
plastic bags will be used to contain headspace analysis. A representative bag should be tested for background 
levels using ambient air at the temperature and volume to be used during screening. 

1. Collect the headspace sample directly from the sampler into a new plastic bag. Headspace samples 
should have the same ratio of sample to air each time. Excess air can be bled off while sealing the bag. 
The analytical sample should be collected from the sampler at the time the headspace sample is 
collected. 

2. Agitate the soil in the bag. Make sure that the bag is not punctured in the process. 
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3. Set the bag out of direct sunlight in a warm place to allow vapors to equilibrate. If the temperature is 
below 40 degrees Fahrenheit, the sample should be heated. The time required for equilibration should 
be base on the temperature at sampling as follows: 

Temperature 
?0 
69-56 
55-41 
40 

Equilibration dme 
5 minutes 

10 minutes 
20 minutes 

40 minutes 

4. Once equilibrated, slightly open the bag and insert the PID probe. Measure the VOC concentrations 
for 60 seconds and record the maximum reading in the field notebook and boring logs. Describe any 
trends such as slow concentration rises or sudden drops. If the readings drop to a stable level record 
that value. There should be sufficient air in the bag so that the bag contains enough air throughout the 
60 second sampling period. Readings taken when the bag is collapsed and a vacuum is developing are 
not acceptable. 

6.0 ORGANIC VAPOR ANALYZER SELECTION 

The selection of the appropriate organic vapor analyzer equipped with either a PID or flame ionization 
detector (FID) shall be based on contaminants of concem and/or ambient conditions at the respective site. 
The lamp selected for the PID, where applicable, will be based on the relative ionization potentials ofthe 
expected volatile contaminants. The selected instmment and rationale for use will be recorded in the field 
notebook. 
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1.0 SCOPE 

This Standard Operating Procedure (SOP) describes the methodology for measuring non aqueous phase 
liqi id (NAPL) in monitoring wells and piezometers. Measurement of NAPLs is a useful tool for evaluating 
contaminant source areas and monitoring trends in contaminant behavior. 

2.0 OBJECTIVIES 

• Ensure quality control in NAPL measurement. 
• Ensure uniformity and continuity in measuring techniques by different qualified field personnel. 
• Allow traceability of errors in NAPL measurement, and correction of improper procedures. 

3.0 EQUIPMENT NEEDED 

Field notebook; 
Waterproof marking pens/ink pens; 
Plastic sheeting (Visqueen); 
Appropriate .safety equipment; 
Interface probe; 
Nylon rope and weight; 
Knife or scissors; 
Tape measure; 
Disposable bailer; 
Decontamination equipment; 
Waterproof marking pens/ink pens. 

4.0 PROCEDURES 

Procedures required will depend on whether light NAPL (LNAPL) that forms lenses floating on top ofthe 
wati;r table or dense NAPL (DNAPL) that sinks through the aquifer and forms lenses over lower 
penneability layers are present. 

4.1 Interface Probe Measurements 

The interface probe, which consists of a fluid detector attached to a graduated tape, is used for depth 
measurements in monitoring wells and piezometers. The probe has the capability of evaluating fluid in 
the monitoring wells for LNAPLs and DNAPLs. Manufacturer^ recommendati ons for operation should 
alwiys be followed. The following describes the operation ofthe interface probe: 

1. Place the interface probe in the monitoring well/piezometer adjacent to the measuring mark on 
the top ofthe well casing. 

2. Slowly lower the probe down the well until it intersects the top ofthe fluid layer. If LNAPLs are 
encountered the probe will "sound" a continuous tone. If water is encountered, the probe will 
"sound" an intermittent tone. 
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3. Record the depth to the top ofthe fluid in the field logbook. The probe has an accuracy of 0.01 
foot. 

4. Continue lowering the probe and record the depth of any change in tone (continuous or 
intermittent). If a soild tone is noted below the groundwater level, a DNAPL is present in the 
well. 

5. Continue lowering the probe to the base of the well and record the total depth in the field 
logbook. 

6. Properly decontaminate the probe. See SOP 190 for decontamination procedures. 

4.2 Alternate Measurement Methods 

Occasionally, certain types of NAPLs can be difficult to accurately measure using an interface probe. 
One altemative is to use a clear, disposable bailer to extract a portion of the water column in the well. 
This can be the bailer dedicated to the well for sampling. For LNAPLs, the bailer is slowly lowered so 
the top of the bailer does not fall below the top of the fluid layer and then removed from the well from 
measurement. For DNAPLs, the bailer is slowly lowered to the bottom of the well and then removed 
from the well for measurement. The NAPL thickness can be directly measured from the bailer using a 
tape measure. This method is not as accurate as using an interface probe, but can produce consistent 
results. 

Another method for measuring DNAPLs is to use a clean nylon rope with a weight. The decontaminated 
weight is secured to the nylon rope and slowly lowered to the bottom ofthe well. On reaching the bottom 
ofthe well, the weight and rope are removed and placed on plastic sheeting for measurement with a tape 
measure. This method is not as accurate as using an interface probe, but can produce consistent results. 



' • " • • ^ 

Standard Operating Procedure 26 
Rev. 1.0 

October 15, 2004 

Page 1 of4 

Standard Operating Procedure 

For 

Placement and Servicing of ADCP and Pressure Transducer 

% • 

Prepared by: ^ Date: February I, 2005 

Reviewed by: Date: Febmary 1, 2005 

Ap proved by: ^ig^xULV l̂ ^^^^^^ Date: Febmary 1. 2005 

« i ^ ^ 



1 J ^ ^ Standard Operating Procedure 280 
Rev. 1.0 

PLACEMENT AND SERVICING OF ADCP AND 
PRESSURE TRANDUCER October 15, 2004 

Page 2 of4 

TABLE OF CONTENTS 2 

1.0 SCOPE 3 

2.0 EQUIPMENT NEEDED 3 

3.0 PROCEDURES 3 
3.1 Deployment and Servicing 3 
3.2 Processing 4 



' K k . ^ ' 

% « / 

' t l%^| l^ 

^.PKS Standard Operating Procedure 280 
Rev. 1.0 

PLACEMENT AND SERVICING OF ADCP AND 
P« ESSURE TRANDUCER October 15, 2004 

Page 3 of4 

1.0 SCOPE 

This Standard Operating Procedure (SOP) describes the methodology for deploying, servicing, and 
processing data from a downward-looking Acoustic Doppler Current Profiler (ADCP) and pressure 
trar sducer for the purpose of obtaining detailed vertical profiles of wave and currents speeds and wave 
heights as well as profiles of suspended sediment. Data from these devices will be used to develop vertical 
pro lies ofthe velocities and suspended sediments in the wave/current boundaty layer in the affected area of 
the site. 

2.0 EQUIPMENT NEEDED 

Tripod-mounted ADCP 
Fully equipped workboat 
Surface buoy 
Global Positioning System (GPS) unit 
Field notebook 
Camera and film 

3.0 PROCEDURES 

The following sections identify procedures for deploying, servicing, and processing data from a downward-
looking ADCP and pressure transducer: 

3.1 Deployment and Servicing 

A tiipod-mounted ADCP and pressure transducer will be deployed for one month in a position that is 
cem rally located in the affected area. Deployment procedures are as follows: 

1. Verify the factoty calibrafion ofthe ADCP according to the manufacturer^ specifications prior to 
installation. Document the performance ofthe instmment during calibration in a field notebook. 

2. Prepare the tripod-mounted ADCP for deployment according to the manufacturer^ 
specifications. The system will be configured to record signals at 10 Hz or higher for two-minute 
bursts evety two hours for the one-month deployment. 

3. Approach the pre-determined location for deployment in a small, fully equipped workboat. 

4. At the selected location, lower the tripod-mounted ADCP to the bottom and anchor according to 
the manufacUirerS specifications. 

5. Mark the location of deployment with a surface buoy and an integral underwater transponder. 

6. Record the location ofthe ADCP with a GPS unit. Two weeks following deployment, check the 
ADCP to verify that it is operafing properly. At this time, make necessaty modifications to the 
ADCP and appropriately adjust the duration ofthe deployment. 
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3.2 Processing 

After the one-month deployment, the ADCP will be retrieved and the data will be downloaded from the 
unit according to the manufacturer^ specifications. Th e data will be reviewed to determine whether a 
sufficient range of wave and current conditions have been captured during the deployment. If a sufficient 
range of data has not been collected, the ADCP will be redeployed until a sufficient dataset has been 
obtained. 

Post processing of an adequate dataset will provide: 

• A wave and current dataset for calibrating wave-wave and wind-wave transformation models; 
• Suspended sediment time series data for verifying the wave/current boundaty layer model; and 
• Estimates of bottom roughness and its variation with hydrodynamic forcing. 
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1.0 SCOPE 

Thi> Standard Operating Procedure (SOP) describes the methodology for collecting sediment cores for 
sed ment stability studies. The equipment list and field procedures for these acfivifies are described in detail. 

Sediment cores will be collected from sampling stations determined during the reconnaissance study 
desi;ribed in Section 4.3.3.4 ofthe Work plan. Approximately five one-foot sediment cores will be collected 
for jse in erosion testing; six offshore two-foot cores will be collected for use in age dating, grain-size and 
che nical analyses. At each location, multiple cores may be required to support age dating, grain-size and 
chenical analysis. Field sampling procedures for collecting cores for sediment stability analyses are 
described in the sections below. 

2.0 OBJECTIVIES 

%««' 

Insure that the representative sediment samples will be collected to properiy characterize site 
conditions. 
Insure quality control and consistency in taking samples. 
Serve as a means to allow traceability of error(s) in sampling and data recording. 

3.0 EQUIPMENT NEEDED 

Coring device; 
Duct tape; 
Global Positioning System (GPS) Unit; 
Tape measure; 
Field notebook/field sheets; 
Stainless steel spoons/trowels/spatulas/bowls; 
Sample containers from laboratoty; 
Sample container labels; 
Plunger or equivalent device with diameter equal to inner diameter of coring device; 
Cooler with ice; 
Chain-of-custody forms; 
Paper towels; 
Camera and film; 
Waterproof marking pens/ink pens; 
Plastic bags; 
Appropriate personal protective equipment; 
Decontamination supplies; and 
Plastic sheeting. 

• > • » • 



URS 
COLLECTION OF CORE SAMPLES FOR 
SEDIMENT STABILITY STUDIES 

Standard Operating Procedure 290 

Rev. 1.0 

October 15, 2004 

Page 4 of 8 

4.0 PROCEDURES 

The method used to collect sediment cores for sediment stability studies will be dependent upon the 
nature ofthe sediment. If the sediment is not compact and free of debris, sediment cores will be collected 
by manually advancing push cores into the sediment. If push cores cannot be manually advanced into the 
sediment, a vibracoring device will be used to collect the cores. The procedures for both methods of 
collection are described below: 
4.1 Collection of Push Cores 

If the sediment is suitable, push cores will used to collect sediment for age-dating analyses and erosion 
testing. Cores for age-dating, grain-size, and chemical analyses need to be approximately two feet in 
length; therefore a two-foot hand core sampler should be a suitable coring device. One-foot cores 
required for erosion tesfing will be collected using a coring device with inner and outer diameters 
consistent with the specifications of Sedfiume provided by the designated erosion testing laboratoty (See 
SOP 350). 

Age-dating Analyses 

In penetrable sediments, two-foot sediment cores for age-dating, grain-size, and chemical analyses will be 
collected using an appropriate push coring device (e.g., Wildco Hand Core Sampler) that can be deployed 
by handle extensions up to 15 feet long. At each location, multiple cores may be required to support age 
dating, grain-size and chemical analyses. Consult the SOP 340 to determine how much sediment volume 
is required to conduct radiometric, grain size and chemical analysis. 

1. Approach the sampling area from a downstream to upstream direction taking care not to disturb 
the sediment at the sampling location. 

2. Wearing a clear pair or latex or nitrile gloves, insert a cellulose acetate butyrate (CAB) liner into the 
corer. 

3. Insert an "eggshell" catcher into the lower end ofthe tube with the convex surface positioned inside 
the acetate core liner. 

4. Screw the nose cone onto the lower end of the corer, securing the core liner and the "eggshell" 
catcher. 

5. In penetrable sediments in less than 15 feet of water, push the corer into the sediments to the desired 
depth using handle extensions; 

6. Once the corer has penetrated to the desired depth of sediment, rotate the sampler to shear off the core 
at the bottom. 

7. Slowly retrieve the corer from the sediments, carefiilly removing it from the water when it reaches the 
surface. 
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•i. The coring sleeve is then brought back up and lifted onto the boat deck, the nose cone is removed, 
and the barrel lifted off the core tube. 

'). Cores will immediately be visually inspected for length and quality. Cohesive sediments that show 
signs of disturbance during the coring process will be discarded and another core will be taken 
from that site. 

0. After collection, the cores should be transported to an onshore site for sub-sampling, packing and 
shipping according to Section 5.0 of this SOP. 

1. In the field notebook note the type of substrate (including the presence of wood waste), the 
presence and depth of the reduction- oxidation potential discontinuity (PJ'D) layer, type of 
sampler, approximate percent recovety, water depth, turbidity, time of sampling, and general 
observations of weather. 

2. Record GPS location. 

3. Fill out chain-of-custody forms. 

4. Decontaminate corer, core liner (if non-dedicated), stainless steel bowl, and spoon according to SOP 
190. 

Ere sion Testing 

If the sediment is suitable, push cores will used to collect sediment for erosion testing. Cores for erosion 
test ng only need to be approximately 1 foot in length. An appropriate coring device will be selected to 
collect cores with inner and outer diameters consistent with the specifications of Sedflume provided by 
the designated erosion testing laboratoty (SOP 350). All cores will be collected in clear sampling tubes to 
allow rapid visual assessment of core conditions and recovety. 

1. Approach the sampling area from a downstream to upstream direction taking care not to disturb 
the sediment at the sampling location. 

2. Wearing a clear pair of latex or nitrile gloves, lower the appropriately sized coring device to the 
bottom. 

3. Using pressure and/or force (e.g., sledge hammer blows), advance the tube approximately two 
feet into the sediment. 

u , ^ ' 

4. Create a vacuum in the tube using a cap, flutter value, or piston value appropriate to the selected 
coring device. 

5. Extract the core from the sediments and slowly bring the core to the surface. 

6. If a nose cone and liner are used, remove the nose cone and lift the barrel from the core liner, 
placing caps on both ends ofthe liner. 
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7. If a nose cone and liner are not used, quickly place a cap on the bottom ofthe tube as the core is 
removed from the water. 

8. Take care to maintain the core in an upright position. 

9. If necessaty, cut the tube near the sediment surface using a pipe cutter or hacksaw to minimize 
headspace in the core. Cap the top of the liner and indicate the appropriate orientation of the 
sediment core using indelible ink. Process the core for erosion testing as specified in Section 5.0 
of this SOP. 

4.2 Collection of Vibracores 

Depending upon the nature of the sediment it may be necessaty to use a vibracoring device to collect 
undisturbed sediment samples in a vertical column. The core sampling will be performed in a self-
propelled shallow-draft vessel with a vibracore sampler mounted on board. Cores should be collected in a 
coring device with inner and outer diameters consistent with the specifications of Sedflume provided by 
the designated erosion testing laboratoty (SOP 350). Core length should be approximately 2 ft if the core 
is to be used for age dating, grain-size analysis of chemical analysis. For erosion testing, the core only 
needs to be approximately 1 foot in length. The clear sampling tubes are used to allow rapid visual 
assessment of core conditions and recovety. 

At each sampling location, the following procedure should be followed: 

1. Set locafion buoy, 

2. Anchor barge or boat next to buoy using three anchor lines, 

3. Record location using differential GPS, 

4. Record water depth, 

5. Collect first core sample, 

6. Cap, label and log core, 

7. Decontaminate sampling equipment following protocol in Work plan, 

8. If additional cores are to be obtained at the same location, then for each additional core, move the 
barge approximately 5 feet within anchor lines, 

9. Record water depth, 

10. Collect additional core sample, 

11. Cap, label and log core, 

12. Decontaminate sampling equipment. 
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5.0 SAMPLE HANDLING 

Aft;r collection, the cores should be transported to an onshore site for sub-sampling and packing and 
shipping. Two-foot cores collected for sediment age-dating analyses will also be sub-sampled for grain 
siz< distribution and chemical analyses. Sub-sampling intervals, storage and packaging procedures are 
discussed in the following sections. 

5.1 Sub-Sampling for Age Dating 

Tw 3-foot sediment core samples collected for age dating (radiometric) analyses will be sub-sampled to 
evaluate the age of discrete sediment layers. Samples will be collected at 2 cm intervals from each 
archived core. The following section identifies the procedure used to sub-sample sediment cores for age-
dating analyses: 

1. Place a plunger or equivalent device at the bottom end of the two-foot core. The plunger or 
equivalent device should fit within the inner diameter ofthe core tube. 

2. Slowly press the bottom ofthe core tube down on the plunger or equivalent device, extmding the 
top layer of sediment out ofthe top ofthe core tube. 

3. Using a stainless steel trowel or spatula, slice the top layer ofthe core at 2 cm intervals and place 
the sample into a pre-labeled, clean plastic bag. (Approximately 6 grams of wet sediments will 

%»^ be removed at each interval.) 

4. Repeat steps 2 and 3 until the entire core has been processed. 

5. When the entire core has been processed, homogenize each sampling interval within the plastic 
bag and place the sample into a pre-labeled glass jar (identifying core identification, sub-sample 
depth, and interval) using a stainless steel spoon or spatula. (Approximately 6 grams of wet 
sediments will be removed at each interval.) 

6. Decontaminate the steel spoon(s) between each sampling interval using Alconox and deionized 
water. 

7. The sediment samples require no special handling, and will be sent to the lab for radiometric Pb-
210 and Cs-137 dating using standard laboratoty techniques identified in SOP 340. 

5.2 Sub-Sampling for Grain-Size 

Samples will be collected at 2 cm intervals from each archived core. A 2 centimeter section of wet 
sediments will be removed at each interval and placed in a plastic bag and sealed The bag will be labeled 
with the core identification and sub-sample depth and interval. The sediment samples require no special 
handling, and will be sent to a lab for grain-size analysis using ASTM method D 422-63. 

5.3 Sub-Sampling for Chemical Analysis 

«,^ Sanples will be collected at 2 cm intervals from each archived core. A 2 centimeter section of wet 
sediments will be removed at each interval and placed in a plastic bag and sealed The bag will be labeled 
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with the core idenfification and sub-sample depth and interval. The sediment samples should be handled 
and packaged as discussed in SOP 210. 

5.4 Packing Short (1-foot) Cores for Erosion Testing 

The short cores collected for erosion testing will remain intact with no sub-sampling. Any free water near 
the surface ofthe sediment core will be drained and then a plastic disk inserted to preserve the integrity of 
the sediment surface. The ends ofthe core will then be sealed and labeled and shipped to the designated 
lab for erosion testing. See SOP 350 for further details. 
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1.0 SCOPE 

This Standard Operating Procedure (SOP) describes the methodology for collecting ground water samples 
wit lin the ground water/surface water transition zone using diffusion sampling vessels. The equipment list 
and field procedures for these activities are described in detail in the sections below. Sample locations are 
shown on Figure 4. 

2.0 OBJECTIVIES 

«N i / 

• Ensure that the representative pore water samples will be collected to properly characterize site 
conditions. 

• Ensure quality control and consistency in taking samples. 
• Ser\'e as a means to allow traceability of error(s) in sampling and data recording. 

3.0 EQUIPMENT NEEDED 

Appropriate PPE as specified in the HSP; 
Hollow stem auger drill rig; 
Well constmction materials; 
Global Positioning System (GPS) Unit; 
Field Book/field sheets; 
Passive diffusion bags; 
Weights and cables for deploying passive diffusion bags; 
Laboratoty containers 
Cooler with ice; 
Chain-of-custody forms; 
Paper towels; 

Camera and film; 
Waterproof marking pens/ink pens; 
Plastic bags; 
Decontamination supplies; 
Nitric acid; and 
Deionized water. 

4.0 PROCEDURE 

Pon: water samples from the ground water/surface water transition zone will be collected using passive 
diffiision bags. A typical passive diffiision bag (PDB) sampler consists of a semi-permeable membrane 
lay-flat tube made of LDPE between 12 and 24 inches long. The tube is closed at both ends and contains 
labt ratoty-grade deionized water that is free of VOCs. The typical diameter of a PDB sampler used in a 
2-in;h diameter well is 1.2 inches. An LDPE mesh on the outside ofthe tube is sometimes used to protect 
against abrasion in open boreholes and also as a means to attach the sampler to the suspension line. PDBs 
usee for this investigation are supplied by several vendors. Use of EON Equilibrator^'^ or equivalent 
devices is recommended. Pore water samples will be analyzed for the parameters identified in on Table 1 of 
the l-'ield Sampling Plan. The number and locations for sampling are described in Section 2.5 ofthe Field 
San: pling Plan. 
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The PDBs will be deployed in temporaty monitoring wells. These temporaty wells will be installed in a 
borehole advanced with a hollow stem auger. The borehole will be advanced to maximum depth of 1.5 feet 
below the water table, approximately four feet at Kreher Park. Typical details for temporaty monitoring well 
constmction are shown on Figure 1. 

The target depth for deploying the PDB will depend upon the estimated depth of the ground water plume at 
the lakeshore. A decontaminated weight secured to the bottom of the mesh should be used to overcome the 
buoyancy of the PDB. The PDB must also be secured with a cable to the well cap to ensure that the PDB is 
positioned at the target depth. A one-month incubation period is required to allow for equilibration. Upon 
collection, the contents of the PDB will be placed in laboratoty containers for analysis. The detailed 
procedures for collecting pore water samples are as follows: 

1. At the sample location, install the temporaty well as described 

2. Fill the PDB with deionized water until the entire assembly is full of water. 

3. Attach the weight to the PDB mesh. 

4. Attach a cable or suspension cord to the top ofthe PDB assembly. 

5. Lower the PDB into the well below the water surface into the screen zone and secure cable to well 
cap leaving sufficient length to ensure the PDB will be at the target depth. 

6. Place well cap on well and secure using a padlock. 

7. Record GPS coordinates and photograph location. 

8. Allow a one-month incubation period for the PDB to equilibrate with the pore water. 

9. Label laboratoty sample containers. 

10. Following the incubation period, remove the PDB by gently pulling on the cable. 

11. Note the condition ofthe PDB and any deposits or discoloration. 

12. Using clean nitrile gloves, rinse the exterior ofthe PDB using deionized water and transfer the 
contents ofthe PDB to laboratoty-supplied containers. 

13. As soon as possible after completing sampling, place samples on ice in a cooler. 

14. Fill out chain-of-custody forms and prepare cooler for shipping according to laboratoty's 
instmctions. 
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Figure 1 
Typical Temporary Well Construction for PDB Deployment 
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1.0 SCOPE 

This Standard Operating Procedure (SOP) describes the methodology for collecting surface water samples for 
chemical analysis and measuring in situ water quality parameters. This SOP is applicable to surface water 
sample collection at surface and subsurface depths in both lotic and lentic environments. For the 
Ashland/NSP Lakefront RI/FS, surface water will be sampled at both near-bottom and mid-water column 
depths for the BERA and at a mid-water column depth for the human health risk assessment. The equipment 
list and field procedures for surface water sampling activities are described in detail in this SOP. 

Surface water sampling procedures presented here generally follow the USEPA Environmental Response 
Team's SOP #2013 (Revision 1.0) for surface water sampling (USEPA 2002). Modification of these 
pro ;edures may be required based on field conditions or equipment limitations. Actual procedures employed 
wil be documented in the RI/FS Report. The rationale for selecting surface water sampling locations is 
presented in the RI/FS workplan. 

2.0 OBJECTIVES 

%••!'' 

• Ensure that the representative surface water samples will be collected to properly characterize site 
conditions. 

• Use consistent methods that reduce potential for cross contamination and avoid introducing 
contamination as a result of poor sampling and/or handling technique. 

• Serve as a means to allow traceability of error(s) in sampling and data recording. 

3.0 EQUIPMENT NEEDED 

Surface water samplers (Kemmerer bottle. Van Dom sampler, or peristaltic pump and tubing) 
12 V battety (for peristaltic pump) 
Suspension lines and messengers 
Boat equipment: personal flotation devices, naufical charts, fiiel, spare parts, etc. 
Field Book/field sheets 
Global Positioning System (GPS) unit 
Sample containers from laboratoty 
Sample container labels 
Cooler with ice 
Chain-of-Custody forms 
Paper towels 
Camera and film 
Waterproof marking pens/ink pens 
Plastic bags 
Decontamination supplies 
Deionized water 
Water quality multi-meter (Hydrolab, YSI, Horiba) 

4.0 PROCEDURE 

'̂ m^ For the BERA, surface water samples will be collected on two separate occasions from six Site locations 
on i. transect extending from the shoreline offshore beyond the area of impacted sediment. In addition, 
two reference stations will be sampled. Samples will be collected once when the water is calm and once 
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following a high-energy event within 24 hours of a period when waves exceed 30 cm in height. At each 
station, a near-bottom sample and a mid-water column sample will be collected. 

For the human health risk assessment, surface water samples will be collected along a shoreline transect at 
six Site locations in water two to three feet deep. In addition, two reference stations will be sampled. 
Samples will be collected once when the water is calm and once following a high-energy event within 24 
hours following a period when waves exceed 30 cm in height. At each station, a mid-water column 
sample (1-1.5 foot depth) will be collected. 

4.1 Collection of Surface Water Samples for Chemical Analyses 

This section describes three altemative procedures for collecting surface water samples for chemical analysis. 
Each procedure employs a unique sampling device for collecting surface water. Sampling methods using a 
Kemmerer bottle. Van Dom sampler, and peristaltic pump are described in the following sections. The 
sampling device must be of a proper composition to meet the goals of the study. Samplers should be 
constmcted of glass, stainless .steel, or Teflon to avoid introduction of contaminants. If sampling is conducted 
through the ice in freezing conditions there may be the risk of the lines freezing or other mechanical issues 
using the peristaltic pump. 

4.1.1 Kemmerer Bottle 

Kemmerer bottles are used for sampling specific depths and can be deployed from a boat, bridge, pier, or 
other stmcture. Sampling procedures are as follows: 

1. Ensure that the Kemmerer bottle is properly decontaminated. Set the sampler so that the upper and 
lower stoppers are pulled away from the body, allowing water to enter the tube. 

2. Lower the pre-set sampling device to the required depth, being carefiil to avoid disturbing the 
substrate. 

3. When the Kemmerer bottle is at the required depth, send the weighted messenger down the 
suspension line. This action will close the sampling device. 

4. Retrieve the sampler and release the first 10-20 mL from the drain to clear potential contamination 
from the valve. Repeat this procedure if additional sample volume is needed. Additional grabs may 
be composited or transferred directly to appropriately labeled sample containers. 

5. Place samples on wet ice. 

6. Complete appropriate Chain-of-Custody forms and ship ovemight to laboratoty for processing and 
analysis. 

4.1.2 Van Dorn Sampler 

Van Dom samplers are used to collect surface water samples from a vety specific depth or from a shallow 
water body. Sampling procedures are as follows: 

1. Ensure that the Van Dom sampler is properiy decontaminated. Set the sampler so that the end 
stoppers are pulled away from the body, allowing water to enter the tube. 

>«.. 
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2. Lower the pre-set sampling device to the required depth, being careful to avoid disturbing the 
substrate. 

3. When the Van Dom sampler is at the required depth, send the weighted messenger down the 
suspension line. This action will close the sampling device. 

4. Retrieve the sampler and release the first 10-20 mL from the drain to clear potential contamination 
from the valve. Repeat this procedure if additional sample volume is needed. Additional grabs may 
be composited or transferred directly to appropriately labeled sample containers. 

5. Place samples on wet ice. 

6. Complete appropriate Chain-of-Custody forms and ship ovemight to the laboratoty for processing 
and analysis. 

4.1,3 Peristaltic Pump 

A feristaltic pump may be used to sample surface water at specific depths. A peristaltic pump can be 
deployed from a boat, bridge, pier, or other platform given that the distance from the pump to the surface 
ofi le water does not exceed 27 feet. Sampling procedures are as follows: 

1. Connect dedicated tubing (tygon or silicon) and a stainless steel tubing weight to the peristaltic 
%IH/ pump. 

2. Lower the stainless steel tubing weight to the required depth and start the pump. 

3. Allow at least three sample-tubing volumes to field rinse the tubing, and other sample collection or 
processing equipment. Discard the rinse water. 

4. Direct the sample flow into sample containers until a sufficient volume has been collected. 

5. Repeat the process if another depth is to be sampled. 

6. Replace the tubing before sampling at the next stafion. 

7. Place samples on wet ice. 

8. Complete appropriate Chain-of-Custody forms and ship ovemight to the laboratoty for processing 
and analysis. 

4.2 In situ Measurement of Water Quality Parameters 

In situ measurements of temperature, conductivity, and dissolved oxygen (DO) will be made at each 
location and depth that a surface water sample is collected. Measurements will be made with a water 
qua ity multi-meter (For example, Hydrolab, YSI, or Horiba). The procedures for making in situ 
mee surements generally follow the USGS National Field Manual for the Collection of Water Quality data 

^ ^ (Wilde and Radtke 2003b): 
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1. Prior to the sampling event, calibrate the multi-meter according to the manufacturer's guidelines. 
Calibration should be done daily prior to using the meter in the field. Calibration notes should be 
recorded in the field logbook. 

2. Lower the calibrated multi-meter to the desired sampling depth and allow the meter to equilibrate. 
The meter should be allowed to equilibrate for at least 60 seconds. The meter will be 
operationally equilibrated when readings stabilize within the following ranges: 

• Temperature within 0.5°C 
• Conducfivity within 3% 
• DO within 0.3 mg/L 

3. Once the meter has operationally equilibrated, record the median of at least three readings for 
each parameter as the values for that sampling point. Enter the values in the field logbook or 
surface water data sheet. 

5.0 REFERENCES 

USEPA. 2002. Standard Operafing Procedures; Surface Water Sampling. SOP #2103, Rev. 1.0. 
Environmental Response Team. Intemet document at http://w\\'\v.ertresponse.com/sops/20] 3-r 1 O.pdf 

Wilde, F.D., Radtke, D.B., eds., 2003b, Field measurements: U.S. Geological Survey Techniques of 
Water-Resources Investigations, book 9, chap. A6, accessed 10/01/04 at 
http://pubs.water.usus.uov/twri9A6/. 

http://w//'/v.ertresponse.com/sops/20
http://pubs.water.usus.uov/twri9A6/
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1.0 SCOPE 

This SOP provides guidance for the collection of depth-specific radiometric data (broad 
waveband solar radiation: UVB, 280- 320 mn; UVA, 320- 400mN; visible, 400- VOOnm) suitable 
for the calculation of three, waveband-specific in situ extinction coefficients. 

2.0 OBJECTIVES 

The objective of this SOP is to provide site-specific UV light measurements that will be used to 
calibrate UV light exposures in laboratory bioassays of benthic invertebrates and fish. Since the 
benthic invertebrates inhabit the sediment-water interface where detritus is more dense than in 
the water column (i.e., nepheloid layer), one objective is to account for the lesser penetration of 
UV light to these organisms. Near bottom and mid-water (two feet below the water surface) 
measurements may be used to calibrate the exposures used for the fish bioassays. 

3.0 EQUIPMENT NEEDED 

PPE as required by HSP; 
Field Notebook; 
Pencils, waterproof pens and permanent markers; 
SCUBA, wet suit, etc. (one per person, 2 persons) 
MACAM UV ip67 radiometer, sensor, 100 ft. fiber opfic data line, data logger, etc.; 
GPS; 
Small boat with anchor; 
Floatation devices; and 
Cell phone. 

4.0 SUMMARY OF THE METHOD 

This radiometric data collecfion SOP involves the measurement of solar radiation at two ofthe 
Sediment Quality Triad stations. One of the Triad stations will be the shallowest of those 
sartipled (esfimated to be a minimum of six feet depth), the other Triad station selected will be 
approximately the average depth ofthe Triad stations. Measurements will be made on two days, 
one that is sunny and one with cloud cover. UV measurements will be made at the sediment-
water interface, six inches above the sediment, 2 feet below the water surface, and at the surface 
ofthe water of three specific wavebands of radiafion, the UVB, UVA, and visible. This SOP is 
spe :ific to the MACAM UV-203 ip67 radiometer. 

In ,'itu extinction data are plotted as the natural log of intensity in uW/cm2 versus depth. The 
sio])e of this line is the extinction coefficient and represents the rate at which light is filtered by 
the overlying water column. This value may be used as a generic estimate of how intense 
sunlight will be at any depth measured, assuming the filtering properties ofthe water column are 
constant. At the sediment-water interface, this is not thought to be the case, but the near bottom 
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and mid-water measurements may also be usefiil in evaluating the radiometric doses that may 
reach fish in the water column. 

5.0 PERSONNEL QUALIFICATIONS 

Measurement procedures will be checked by an experienced staff member (i.e., project leader) 
prior to sending novice technicians into field sites. 

6.0 PROCEDURES 

1. Apparatus and Supplies- See Secfion 3.0. 

2. Measurement Conditions- whenever possible, extinction data should be collected within 
2 hr of local solar noon (the midpoint between sunrise and sunset), generally between 
1000 and 1400 hours and during times of full sunlight. These represent worst-case UV 
condifions. Data should also be collected at 0800, 1000, 1400, 1600 and 1800 hours so 
that average UV conditions can be calculated. These are baseline data sets. 

3. An attempt should also be made to record the range of possible light intensities that occur 
on non-sunny days. These will be used as an estimate of UV variability. 

4. Locating sites on maps- The UV radiation measurement sites will be two ofthe sediment 
sampling Triad sites. One of the Triad stations will be the shallowest of those sampled 
(estimated to be a minimum of six feet depth), the other Triad station selected will be 
approximately the average depth of the Triad stations. UV measurements should be 
made prior to sediment sampling to avoid increased turbulence. Care should be taken to 
avoid disturbing bottom sediments, but naturally-occurring flocculent material should not 
be avoided since benthic invertebrates inhabit this nepheloid zone and wood chips (and 
other detritus) are a major unknown at the site. 

5. Field Sheets- Measurement informafion including date, time of day, field crew ID and 
sampling station map will be recorded on standard field data sheets. 

6. The following steps will be taken to collect extinction coefficient data: 

7. The meter will be zeroed by placing the sensor head (specifically the top surface where 
the Teflon discs are visible) in a dark location. This can be accomplished by placing a 
completely light-dense object over the top surface (i.e., several layers of black plasfic) or 
against the body (i.e., back of thigh near the knee while squatting to squeeze the sensor 
between the thigh and calf muscles). 

8. Prior to the commencement of UV measurements under the fiill sunlight condition, a 
sensor will be placed in the sediment with the Teflon discs level with the sediment 
surface by a diver. This will provide the most accurate estimate of the UV dose that 
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epibenthic invertebrates will normally receive. The sensor shall be attached to a weighted 
anchoring device and marked with buoy and the sensor cable attached to the buoy so that 
readings can be taken the following moming without disturbing the nepheloid layer. 

9. The station shall be identified by GPS coordinates recorded in the prior sediment 
sampling. 

10. If sediments are disturbed when placing the sensor, it may be necessary to wait until the 
turbidity subsides or retum the nest day to make the readings. 

11. Take readings at the sediment-water interface first, then take the mid-water and surface 
readings. Record depths as accurately as possible. Make sure the sensor in not under the 
boat shadow. 

12. The measurement sequence will involve three separate attenuation data sets for each 
waveband. 

Aci ual measurements will be taken using the averaging function. This is done as follows: 

1. Set the radiometer to the wavelength range to be measured; 

2. Press the MODE button once; the "average" light should come on and the readings will 
hold at zero; 

3. Position the sensor head and then press HOLD/RUN; the radiometer will start averaging 
readings. Wait 5 seconds and then press HOLD/RUN again. This will freeze the average 
value on the screen. Record this value and the depth; 

4. Press FUNCTION/RESET, move the sensor to the next depth and press HOLD/RUN. 
Wait 5 seconds and press HOLD/RUN again. Record this value and the depth. 

5. Repeat this process until all depth measurements have been made. 

Control of Data- All field data sheets will be reviewed at each measurement stafion by a 
member ofthe crew not directly involved in the collection ofthe specific data. 
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1.0 SCOPE 

Th s Standard Operating Procedure (SOP) describes the methodology for conducting bulk sediment 
bioassays with Hyalella azteca with and without exposure to ultraviolet light and Chironomus tentans 
without ultraviolet light. In addition, this SOP describes a UV avoidance test with H. azteca and 
bioaccumulation tests, without UV light, with Lumbriculus variegatus. In general, the procedures were 
de\ eloped in accordance methods described in U.S. EPA (2000) with the addition of methods described 
in Little et al. (2000) and Barron et al. (2003). 

2.0 OBJECTIVES 

^ ^ 

• Ensure that the equilibrium between PAHs and sediment organic matter in the bioassays is a close 
as possible to that found in the field. 

• Ensure that the UV light exposures in the laboratory are as close as possible as that measured in 
the field. 

• Ensure that organisms are able to avoid UV light if that is their normal behavior. 
• Obtain lethal and sublethal toxicity data. 
• Obtain bioaccumulation data 
• Ser\'e as a means of delineating toxic from non-toxic sediments. 

3.0 EQUIPMENT NEEDED 

Standard equipment needed to conduct U.S. EPA Method 100.4 bioassays with H. azteca and 
Method 100.5 with C. tentans (EPA 2000) 
Standard equipment needed to conduct U.S. EPA Method 100.3 bioassays with L. variegatus 
(EPA 2000) 
Temperature-controlled water tables 
Flow-through water delivery system or daily-renewal, as available 
UVA-340 Q-Panel lamps 
Cracked-crystal light panels 
Neutral density filters or similar 
Bioassay vessels with nitex or similar covers 
I mL pipettes 
HPLC with fluorescence detector 
Amber HPLC vials 
Methylene chloride 
Amber Storage vials 
Drying oven 
ug balance 

'%•*' 
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4.0 BIOASSAY PROCEDURES 

This section describes the procedures for setting-up and conducting the bioassays with and without UV 
light. Conditions and requirements for conducting 28-day H. azteca and 20-day C. tentans bioassays and 
the L. variegatus bioaccumulation tests without UV light are found in U.S. EPA (2000) and are not 
reproduced here. Survival and growth will be the toxicity test endpoints and PAH concentrations will be 
the bioaccumulation test endpoint. The tests without UV light will be conducted prior to the UV light 
bioassays so that only those sites exhibiting moderate, marginal and no significant toxicity under normal 
laboratoty light will be re-tested with the potential additional stress of UV light. It is anticipated that four 
stations representing a range of total PAH concentrations below and at the effects threshold found under 
conditions of normal light will be tested under UV light. Only H. azteca will be exposed to UV light. 
There are no ASTM or U.S. EPA protocols for conducting experiments with UV light exposure. 
However, the following UV methods are consistent with recent studies published in the primary literature 
(Little et al. 2000; Barron et al. 2003; Diamond et al. 2000). Table 1 summarizes test parameters. 

4.1 Sediment Exposure System 

In both the normal light and UV light bioassays, benthic organisms will be exposed to a gradient of PAH 
concentrations in sediments from the Site sampling locations, as well as four reference stations. For both 
the normal light, and the UV light exposures, 100 mL of composited sediment and 175 mL overlying 
water will be added to each 300 mL bioassay vessel (the bioaccumulation test will use different size 
chambers, see Table 1) and subjected to either daily renewal or flow-through conditions identical to that 
which will be used in the bioassay, for a period of 1-day prior to the commencement ofthe bioassays, as 
specified in the USEPA (2000) protocols. The same process will be applied to the bioaccumulation tests 
but the volumes will be different as described in the method. For H. azteca, exposures will be continued 
for 28-days in either a static-renewal or flow-through apparatus, with 10 organisms per replicate and 8 
replicates per station (n=80/station). For C. tentans, exposures will be continued for 20-days in either a 
static-renewal or flow-through apparatus, with 12 organisms per replicate and 8 replicates per station 
(n=96/station). For L. variegatus, exposures will be continued for 28-days in either a static-renewal or 
flow-through apparatus, with 1 to 5 g total weight of organisms per replicate and 5 replicates per station 
(n=5 to 25 g/station). Each day, 90% of the volume in each test container will be replaced with fresh 
water. The replaced water will be reserved for chemical analyses (see below). If a static system is used, 
these measurements will be conducted prior to water change. If DO drops to a level that would be an 
additional stress (<2.5 mg/L), the tumover rate of the aqueous phase will be increased or the system 
aerated at no more than 100 bubbles/min from a 1 mL pipette. If one replicate is aerated, all replicates 
from all stations must be aerated. 



%#' 

I J U ^ ^ Standard Operating Procedure 330 
Rev. 2.0 

Benthic Invertebrate Sediment Toxicity Testing and February 1,2005 
Bioaccumulation With and Without Ultraviolet Light 
Benthic Invertebrate Sediment Bioassays 

Page 5 of 8 

4.2 Application of Ultraviolet Light {H. azteca only) 

H. izteca will be exposed to Site sediments and UV light only from those stations that caused marginal or 
no ;oxicity in the non-UV light bioassays. 

1) Ultraviolet light doses (spectra and intensitj') will simulate those found in the field study (SOP 
320). 

2) The toxicity tests will be conducted in a temperature controlled water bath equipped with Q-Panel 
UV-340 lamps (or similar). 

3) The bottom ofthe water bath shall have a reflectance similar to that ofthe sediments at the site. 

4) Cool-white and UVA fluorescent lamps will be timer-operated for 14 h/d. to mimic the July 
photoperiod in Wisconsin, thereby providing sufficient radiation to induce photo-repair 
mechanisms. 

5) A randomization schematic will be used to assign each replicate to a water-bath position. 

6) On a daily basis for 28-days, the field-measured dose will be applied either in natural, varying 
form, or as an on-off, square curve function to achieve the same dose. This will depend upon the 
apparatus available. 

7) The UV dose may be adjusted with neutral density filters or equivalent 

8) The organisms will be provided sufficient time to establish normal behavior prior to the onset of 
UV exposure. 

9) Using a MACAM UV-203 ip67 radiometer (or equivalent), the UV dose will be monitored at the 
same four submerged water bath locations once each day and the data recorded (See SOP 320). 

4.3 Chemical Analyses 

Temperature, pH, DO, DOC, ammonium, and fluorescence (as an estimate of total PAHs) will only be 
measured in the overlying water at 12 and 24-h if daily static renewal is used, or at 12 or 24-h if a flow 
through system is used. However, initial fluorescence and DOC measurements will be made more 
frequently, as described below. 

On day 1, the concentration of fluorescent compounds and DOC in the overlying water will be measured 
four times, once at t==3-hr, once at t=6-h, once at t=12-h, and once at t=24-h. Thereafter, fluorescent 
compounds and DOC will be measured daily at either 12, or 24-h, depending on whether water exchanges 
are manual (12-h) or flow through (24-h). 

" 1 ^ ^ 



^ j | i ^ R Standard Operating Procedure 330 
Rev. 2.0 

Benthic Invertebrate Sediment Toxicity Testing and February l, 2005 
Bioaccumulation With and Without Ultraviolet Light 
Benthic Invertebrate Sediment Bioassays 

Page 6 of 8 

From each of the four beakers, a 900 uL water sample will be taken by pipette, one centimeter above the 
water-sediment interface, carefiilly avoiding aspiration of the test organisms, sediment and detritus and 
placed into a 2-cm amber glass HPLC vial, stabilized with 100 uL acetonitrile, and placed into a light-
tight container at 4''C. 100 uL of these samples shall be injected, without filtration, into a Hewlett-
Packard 1150 HPLC (or equivalent) equipped with a C-18 reverse phase column and an HP 1046A 
fluorescence detector (or equivalent). The data will be expressed as total PAH in fluorescence units. 

On days 1 (t= 3, 6, 12 and 24-h), 2, 4, 8, 16 and 28, the remaining overlying water may be extracted with 
methylene chloride and reserved for possible positive individual PAH identification and quantification 
analyses using gas chromatography, or gas chromatography and mass spectrometry in single ion mode 
(GCMS-SIM). The overlying water from all of the beakers used for an individual station may be 
combined so that the individual PAHs can be extracted into a small volume of methylene chloride. This 
concentration from a large volume will facilitate detection ofthe individual compounds. The data will be 
expressed as ug PAH/L and may be compared against the fluorescence units and against similar data 
collected from the Site. 

The overlying water from the bioaccumulation tests will not be extracted or analysed for individual 
PAHs, but total PAHs will be measured fluorometrically on a daily basis, as described above. 

At the beginning and end ofthe all bioassays, grain size, TOC, sulfide, and PAHs will be measured in the 
bulk sediment, using standard methods. 

4.4 Provision for Natural UV Avoidance Behavior {H. azteca only) 

H. azteca will be exposed to Site sediments and UV light with added substrate to allow light avoidance 
only from those stations that caused marginal or no toxicity in the non-UV light bioassays. 

1) One set of 28-day bioassays will include the addition of 1-cm plugs of maple or oak leaf to 
provide refiigia from UV light. 

2) The 1-cm plugs will be punched from leaves from an unpolluted site and soaked in deionized 
water for 3-weeks prior to use in the bioassay. Weekly water changes will be required to avoid 
bacterial overgrowth. 

3) Sufficient soaked leaf plugs will be required to allow for 5 plugs per bioassay replicate. 

4) The soaked leaf plugs will be added to the bioassay vessel after the organisms have burrowed and 
prior to the onset of UV light exposure. 
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Table 1. Summary of test parameters 

Parameter 
# of replicates 
# of organisms/replicate 
Sediment volume per replicate 
Water volume per replicate 
Temperature ("C) 
Test duration 
Sample treatment 
Feeding 
Special treatments 

Chronic Toxicity, H. azteca 
8 
10 
100 mL sediment 
175 mL water 
23+ 1 
28-days 
Composited sediments from each station 
Once daily with YTC mixture 
UVA, UVB, visible light exposures 

Parameter 
# of replicates 
# of organisms/replicate 
Sediment volume per replicate 
Water volume per replicate 
Temperature CC) 
Test duration 
Sample treatment 
Feeding 
Special treatments 

Chronic Toxicity, C. tentans 
8 
12 
100 mL sediment 
175 mL water 
23 + 1 
20-days 
Composited sediments from each station 
Once daily with YTC mixture 
None 

Parameter 
# of replicates 
# of organisms/replicate 
Sediment volume per replicate 
Water volume per replicate 
Temperature (°C) 
Test duration 
Sample treatment 
Feeding 

Special treatments 

Chronic Bioaccumulation, L. variegatus 
5 
1 to 5 g/replicate 
1 L sediment 
1 L water 
23+ 1 
28-days 
Composited sediments from each station 
None. Ratio of organic matter in sediment at 
beginning test to worm dry weight > 50:1 
None 
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1.0 SCOPE 

This Standard Operating Procedure (SOP) describes the methodology for conducting sediment 
bicassays with fathead minnows (Pimephalespromelas) with and without exposure to ultraviolet 
ligit. In general, the procedures were developed in accordance with the method described in 
U.15. EPA (2002). Table 1 summarizes test parameters. 

2.0 OBJECTIVES 

• Ensure that the equilibrium between PAHs and sediment organic matter in the bioassays 
is a close as possible to that found in the field. 

• Ensure that the UV light exposures in the laboratory are as close as possible as that 
measured in the field. 

• Obtain lethal and sublethal toxicity data. 
• Serve as a means of delineating toxic from non-toxic sediments. 

3.) EQUIPMENT NEEDED 

Standard equipment needed to conduct U.S. EPA Method 1000 bioassays with P. 
promelas (EPA 2002) 
Temperature-controlled water tables 
Flow-through water delivery system or daily-renewal, as available 
UVA-340 Q-Panel lamps 
Cracked-crystal light panels 
Neutral density filters or similar 
Bioassay vessels with nitex or similar covers 
Aeration devise (if necessary) 
I mL pipettes 
HPLC with fluorescence detector 
Amber HPLC vials 
Methylene chloride 
Amber Storage vials 
Drying oven 
|ig balance 

4.0 BIOASSAY PROCEDURES 

This section describes the procedures for setting-up and conducting the bioassays under normal 
and UV light. Conditions and requirements for conducting 7-day P. promelas bioassays without 
LTV light are found in U.S. EPA (2002) and are not reproduced here. Survival and growth will 
be the study endpoints. The tests without UV light will be conducted prior to the UV light 
bio:issays so that only those sites exhibifing moderate, marginal and no significant toxicity under 
nor nal laboratory light will be re-tested with the additional stress of UV light. It is anticipated 
that four stations representing a range of total PAH concentrations below and at the effects 
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threshold found under conditions of normal light will be tested under UV light. There are no 
official ASTM or U.S. EPA protocols for conducting experiments with UV light exposure. 
However, the following UV methods are consistent with recent studies published in the primary 
literature (Little et al. 2000; Barron et al. 2003; Diamond et al. 2000). 

IOO mL of composited sediment will be added to each 300 mL bioassay vessel and allowed to 
stand ovemight prior to the commencement of the bioassays. Once the bioassays have 
commenced, the overlying water will be changed daily (90%) using either static renewal or flow 
through system. 

4.1 Organisms 

Newly hatched larval (24 to 48-hr old) P. promelas, obtained from a certified-disease-free 
commercial supplier will be received 48 h before testing and held at 20°C in moderately hard 
water, and fed freshly-hatched brine shrimp {Artemia sp.) twice per day, at least 2-hr prior to 
water exchange (EPA Method 1000 or ASTM Standard E729-96). The water in the beakers will 
be replaced daily (90%). Excess food will be removed daily with a pipette. Food amount will be 
reduced proportionately as mortality occurs. 

4.2 Sediment Exposure System 

In both the normal light and UV light bioassays, fathead minnows will be exposed to a gradient 
of PAH concentrations in sediments from the Site sampling locations, as well as four reference 
stations. For both the normal light, and the UV light exposures, 100 mL of composited sediment 
and 175 mL overlying water will be added to each 300 mL bioassay vessel and subjected to 
either daily renewal or flow-through conditions identical to that which will be used in the 
bioassay, for a period of 1 -day prior to the commencement of the bioassays, as specified in the 
USEPA (2000) protocols for freshwater invertebrates. Exposures will be continued for 7-days in 
either a stafic-renewal or flow-through apparatus, with 10 organisms per replicate and 8 
replicates per station (n=80/station). Each day, 90% of the volume in each test beaker will be 
replaced with fresh water. The replaced water will be reserved for chemical analyses (see 
below). If a static system is used, these measurements will be conducted prior to water change. 
If DO drops to a level that would be an additional stress (<2.5 mg/L), the tumover rate ofthe 
aqueous phase will be increased or the system aerated at no more than ] 00 bubbles/min from a 1 
mL pipette. If one replicate is aerated, all replicates from all stations must be aerated. 

Survival of the reference station organisms must be at least 80% and average dry weight of 
surviving reference organisms exceeds 0.25 mg. 

4.3 Application of Ultraviolet Light 

Fathead minnows will be exposed to Site sediments and UV light only from those stations that 
caused marginal or no toxicity in the non-UV light bioassays. 
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1) Ultraviolet light doses (spectra and intensity) shall simulate those found in the field study 
(SOP 320). 

2) The toxicity tests will be conducted in a cooled water bath equipped with Q-Panel UV-
340 lamps. 

3) The bottom of the water bath shall have a reflectance similar to that of the sediments at 
the site. 

4) Cool-white and UVA fluorescent lamps will be timer-operated for 14 h/d. to mimic the 
July photoperiod in Wisconsin, thereby providing sufficient radiation to induce photo-
repair mechanisms. 

5) A randomization schematic will be used to assign each replicate to a water-bath position. 

6) On a daily basis for 7-days, the field-measured dose will be applied either in natural, 
varying form, or as an on-off, square curve fiinction to achieve the same dose. This will 
depend upon the apparatus available. 

7) The UV dose may be adjusted with neutral density filters or equivalent 

8) The filters will be replaced daily to maintain consistent lighting conditions. 

9) Lamp function, photocycle intervals, water-bath level and temperature, and recirculating 
flow will be checked daily. 

10) Using a MACAM UV-203 ip67 radiometer (or equivalent), the UV dose will be 
monitored at the same four submerged water bath locations once each day and the data 
recorded (See SOP 320). 

4.4 Chemical Analyses 

Temperature, pH, DO, DOC, ammonium, and fluorescence (as an estimate of total PAHs) will be 
measured in the overlying water at 12 and 24-h if daily renewal is used, or at 12 or 24-h if a flow 
thrcugh system is used. However, initial fluorescence and DOC measurements will be made 
more frequently, as described below. 

On day 1, the concentration of fluorescent compounds and DOC in the overlying water will be 
measured four times, once at t=3-lir, once at t=6-h, once at t=I2-h, and once at t=24-h. 
Thereafter, fluorescent compounds and DOC will be measured daily at either 12, or 24-h, 
depending on whether water exchanges are manual (12-h) or flow through (24-h 

Fron each ofthe four beakers, a 900 uL water sample will be taken by pipette, one centimeter 
above the water-sediment interface, carefully avoiding aspiration ofthe test organisms, sediment 
and detritus, and placed into a 2-cm amber glass HPLC vial, stabilized with IOO uL acetonitrile. 
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and placed into a light-tight container at 4°C. 100 uL of these samples shall be injected, without 
filtration, into a Hewlett-Packard 1150 HPLC (or equivalent) equipped with a C-18 reverse phase 
column and an HP 1046A fluorescence detector (or equivalent). The data will be expressed as 
total PAH in fluorescence units. 

On days 1 (t= 3, 6, 12 and 24-h), 2, 4, 8, 16 and 28, the remaining overlying water may be 
extracted with methylene chloride and reserved for possible individual PAH identification and 
quantification analyses using gas cliromatography, or gas chromatography and mass 
spectrometry in single ion mode (GCMS-SIM). The overlying water from all ofthe beakers used 
for an individual station may be combined so that the individual PAHs can be extracted into a 
small volume of methylene chloride. This concentrafion from a large volume will facilitate 
detection of the individual compounds. The data will be expressed as jag PAH/L and may be 
compared against the fluorescence units and against similar data collected from the Site. 

At the begirming and end ofthe experiment, grain size, TOC, ammonium, sulfide, and PAHs will 
be measured in the bulk sediment, using standard methods. 

4.5 Test Endpoints and Statistical Analyses 

A range of sediment concentration will be tested simultaneously. Fish will be observed daily for 
mortality and loss of equilibrium. On day 0, a subsample of 25 fish from the inifial supply offish 
used in the bioassays will be measured (total length), pooled, and dried in an oven at 60°C for 24 
h to obtain initial dry weights. On day 7, the dry weight offish surviving each treatment will also 
be measured. 

Seven-day LC50, LC20, NOEC (mortality), and EC50, EC20, and NOEC (dry weight) values 
will be calculated as fluorescence units within the sediment station gradient. Criteria for test 
acceptability include variance of water quality, UV irradiance within 10% of target values, and 
mortality among the experiment-wise controls (0%, control UV) to less than 20%. 

5.0 REFERENCES 

U.S. EPA. 2000. Methods for Measuring the Toxicity and Bioaccumulation of Sediment-associated 
Contaminants with Freshwater Invertebrates. EPA 600/R-99/064. 

EPA 2002. Short-term methods for estimating the chronic toxicity of effluents and receiving 
water to freshwater organisms. Final Rule. www.epa.gov/OST/WET 

Litfle et al. 2000. Assessment ofthe photoenhanced toxicity of a weathered oil to the tidewater 
silverside. Env. Toxicol. Chem. 19: 926-932. 

http://www.epa.gov/OST/WET
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Table 1. Summary of test parameters 

Parameter 
# of replicates 
# of organisms/replicate 
Sediment volume per replicate 
V/ater volume per replicate 
Temperature (°C) 
Test duration 
Sample treatment 
Re-equilibrium Time 
F ceding 
Soecial treatments 

Acute fish 
8 
10 
100 mL sediment 
175 mL water 
25 + 1 
7-days 
Composited sediments from each stafion 
20-days daily stafic renewal or flow through 
Twice daily: « 30 Artemia per feeding 
UVA, UVB, visible light exposures 
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l.C SCOPE 

Th s Standard Operating Procedure (SOP) describes the methodology for analyzing sediments for radiometric 
anc lyses. Sediment cores approximately two feet in length will be collected from six offshore locations and 
processed according to the procedures outlined in SOP 290. Following collection and processing, samples 
will be delivered wet to the designated laboratory for radiometric analyses. The following sections identify 
gei eral procedures for conducting radiometric analyses on the core samples; detailed analytical protocols will 
be provided by the laboratory when it is selected. 

2.0 EQUIPMENT NEEDED 

• 3" x 3" Nal(Tl) detector ('"Cs) 
• Alpha spectrometer (^'"Pb) 
• Distillation apparatus 

3.0 PROCEDURES 

Tht following sections identify procedures for analyzing cesium-137 ('^Cs) and lead-210 ( '"Pb) from each 
sed ment layer: 

3.1 Cesium-137 

Samples from each sediment layer will be analyzed for Cs-137 using gamma spectroscopy (gamma 
emissions at 661 KeV) based on the following procedures: 

1. Dry the wet sediment samples received by the laboratory. 

2. Analyze the samples for 24 hours using a 3" x 3" Nal(Tl) detector encased in two inches of lead 
shielding (to limit count contributions from sources other than the sample). 

3. Target detection limit ofthe analysis should be 1.0 disintegration per minute (dpm/g) or lower. 

4. QA/QC procedures include a monthly check of detector efficiency against an NBS spiked clay 
standard, using geometry vs. efficiency standard curves. 

3.2 Lead-210 

"^'"PD is determined in sediments via its granddaughter polonium-210 (^'"polonium) based on Eakins and 
Moirison (1978). Samples from each sediment layer will be analyzed for Pb-210 using alpha 
spe< troscopy based on following procedures: 

1. Convert ''"Po to its chloride salt and distill from sediment at 500° C in a simple distillation apparatus. 

2. Digest the '̂°Po distillate in a nitric acid medium, converting it back to the chloride salt, and plate out 
on silver. 

3. Count ' "^o by alpha spectroscopy over an 8-hour counting period. 
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4. Monitor the recovery of "'°Po by simultaneously measuring the activity of a ^ '̂Pb spike added at the 
beginning of sample processing. 

5. Detection limits are on the order of 0.1 dpm/g (0.0017 Bq/g) for about an 8-hour counting period and 
a 0.5 g sample mass. 

6. QA/QC procedures include a duplicate and blank analysis every fifteenth sample. 

4.0 REFERENCES 

Eakins, J.D., and Morrison, R.T. 1978. A new procedure for the detennination of lead-210 in lake and 
marine sediments. Intemational Joumal of Applied Radiation and Isotopes, 29:531-536. 
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1.0 LABORATORY PROCEDURES 

In the laboratory, the following procedures are to be followed for sorting and taxonomic identification of 
benthic macroinvertebrate samples: 

1. Rinse sample through a 500 micron mesh sieve to remove excess alcohol and detritus. 

2. Spread rinsed sample evenly over a numbered grid at the bottom of a sorting tray. 

3. Select one grid using a random number table and remove all organisms from within the grid. 

4. Randomly selected subsequent grids until a minimum of 100 organisms are obtained. If the total 
sample has less than 100 organisms then all will be identified. 

5. Place organisms into vials of 70% ethanol, sorted by major taxonomic grouping. 

6. When the entire sample has been sorted, preserve the remaining sediment in 70% ethanol for 
QA/QC analysis. 

7 Identify all organisms removed from each sample to the lowest possible taxonomic unit, generally 
to the level of genus. Identification of organisms may be performed using both dissecting and 
compound microscopes. The most current manuals and publications are to be used for 

l l l ^ identifications. Overall taxonomy will follow Merritt and Cuinmings (1997) or Pennak (1989); 
additional group-specific keys for dominant groups will be consulted as necessary. 

8. Place identified organisms into vials of 70% ethanol for taxonomic verification. 

9. Approximately ten percent ofthe total number of replicate samples or sampling trays will be re
examined following the sorting procedures to ensure complete and accurate sorting. If more than 
20 percent of the total number of organisms has been missed, all replicate samples sorted by that 
person shall be re-examined. 

1(1. Information regarding identification and abundance is to be recorded on data sheets. 

2.0 REFERENCES 

Merriit, R.W. and Cummins, K.W. 1997. An introduction to the aquatic insects of North America. Third 
Edition. Kendall/Hunt Publ. Co., Dubuque, Iowa. 

Pennak, R.W. 1989. Fresh-water invertebrates ofthe United States. John Wiley and Sons, New York. 628p. 
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l.C SCOPE 

Th s standard operating procedure (SOP) describes the steps for installing soil vapor probes. Soil vapor 
samples will be collected from vapor probes as described in Section 2.0 ofthe Field Sampling Plan (FSP) 
anc. SOP 200. Manufacturer's specifications and recommendations for all equipment should be followed. 

2.0 OBJECTIVES 

Th(; activities covered by this procedure 

• Insure quality control and consistency during installation of vapor probes. 
• Insure that minimal chance of cross contamination will occur between probe locations. 
• Serve as a means to allow traceability of error(s) in sampling and data recording. 

3.0 EQUIPMENT NEEDED 

^,10 

Hydraulic direct push drill rig (i.e. Geoprobe®); 
Implant anchor; 
Stainless steel, wire screen, gas implant; 
Nylon tubing and fittings; 
Filter pack sand (#40-#60 mesh); 
Granular Bentonite (#8-#20 mesh); 
Bolt-down, flush mount well cover; 
Funnel; 
Deionized water; 
Appropriate health and safety equipment as required by the HSP; 
Field notebook and pen; 
Field forms as required by the HSP; 
Waterproof and permanent marker; 
Misc. tools; and 
Appropriate decontamination equipment as required by SOP 190. 

4.0 PRELIMINARY TO OPERATION 

1. Contact Digger's Hotline to clear all utilities near drilling areas at least three days prior to start of 
work. 

2. Review project FSP for site-specific probe locations and procedures. 
3. Review project Health and Safety Plan with all personnel prior to start of work. 
4. Set up exclusion zone around all drilling equipment to eliminate entry by unauthorized personnel. 
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5.0 OPERATING PROCEDURE 

5.1 Soil Vapor Implant Installation 

Soil vapor implants will be installed in borings advanced using direct push technology (DPT). The borings 
will be advanced to depths specified in the FSP. Before starting, vapor probe locations will be numbered and 
staked according to locations specified in the FSP. Figure 360-1 shows the constmction specifications to be 
followed during soil vapor implant installation. 

During implant installation activities, soil cuttings that are generated will be placed into 55-gallon dmms and 
labeled. Disposal of cuttings will be in accordance with the Investigation Derived Waste Management Plan 
outlined in the FSP. Installation details will be recorded in the field notebook. 

Procedures for installing soil vapor implants are as follows: 

1. Attach implant anchor/drive point to 5/8 inch ID probe rod. Advance boring with probe rod to 
the depth specified in the FSP. 

2. Connect small diameter (1/4 inch OD or less) nylon tubing to the six inch stainless steel implant 
(Geoprobe® model AT-86). Tubing should be 24 inches longer than the required depth. Cover 
or plug the end ofthe tubing. 

3. Insert implant assembly through the drill rod and thread in place to the implant anchor/drive 
point. 

4. Partially pull up probe rod, approximately 12 inches. 

5. Thread excess tubing through a clean funnel and position funnel over top probe rod. Place fine 
sand (#40-#60 mesh) into borehole via the fiinne] to a point 6 inches above the top of the implant 
(total of 12 inches of sand). 

6. Lift up an additional 12-24 inches of probe rod. 

7. Backfill borehole above sand with granular bentonite (#8-#20 mesh size). Hydrate bentonite with 
distilled water and remove drill rods. 

8. Repeat steps 6 and 7 as necessary backfill the remaining borehole. 

9. Install flush mount cover to protect exposed nylon tubing. 

10. Cut excess tubing as needed. Remove plug from end of nylon tubing and install nylon petcock 
valve using compression fittings. 

11. Label nylon tubing with sample location designation. Record installation information in the field 
notebook. 
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Preliminary Sedflume Work Plan 

Introduction 

Sedflume sampling will be undertaken by Sea Engineering, Inc. (SEI) to determine 
sediment erosion rates laterally and with depth at sites to be chosen. An undefined 
Sedflume cores up to 1 m in length will be taken for the analysis of erosion rates. The 
direct measurement of sediment erosion rates via Sedflume provides a quantitative 
measurement of sediment stability that can be used to determine the potential for 
sediment mobility in a natmral system (McNeil et al., 1996). It has additionally been 
demonstrated that erosion rates are strongly dependent on the bulk density ofthe 
sediments (Jepsen et. al, 1997; Roberts et. al, 1978). Because of this, the densities ofthe 
Sedflume cores will be determined by sub-sampling locations within each core so that the 
bulk density can be determined through wet/dry sample weight. Particle size analysis 
will be performed at additional sub-sampled locations in the cores to provide additional 
characterization ofthe sediments. These cores will be spatially located so as to delineate 
the different types of sediments (clays, silts, sands, etc.) present as well as along areas 
where concentrations of contaminants are the highest so as to characterize potential 
contaminant mobility. 

Figures 1 and 2 show sample Sedflume data from independent studies conducted at test 
sites in San Francisco Bay by SEI. Figure 1 shows variation of sediment erosion rates 
with depth into the sediments and shear stress. It can be seen in this plot that the surficial 
sediments erode easily at lower sediments, but at lower levels in the core the sediments 
are much more difficult to erode requiring much larger shear stresses. Figure 2 shows 
particle size and bulk density variation for the same core as Figure 1. 

The objective of the Sedflume study is to characterize the erosion rates and sediment 
stability of sediments throughout the region of interest. Sediment characteristics such as 
mean particle size, particle size distribution, and bulk density will be determined with 
depth for each core obtained. The information collected in this study can be used to 
provide parameters for a sediment/contaminant transport model to estimate stonn-
induced resuspension of sediment and subsequent release of contaminants. 

Data collected in the study will be gathered into and summarized in a detailed data report. 
Plots of erosion rate versus core depth and bulk parameters versus core depth will be 
presented for each core obtained and average erosion rates and average bulk properties 
will be plotted with binned depth. General trends in the data set will be noted and 
variations between different regions will be characterized. Quality assurance objectives 
and results will be assuaged in the process of preparing the report. Measurements to be 
made by Sea Engineering, Inc. (SEI) are shown in Table 1. These measurements will be 
made by instrumentation provided by the laboratory of SEI. No other special personnel 
or equipment is necessary for core analysis. 

Sea Engineering, Inc. 
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Data Quality Objectives for Measurement Data 

To achieve the project's overall data quality objectives, measurements will be made to 
ensure sufficient characterization of sediment bulk properties and erosion rates. The bulk 
properties to be measured by SEI have been chosen based on previously determined field 
and laboratory work (McNeil et al, 1996; Taylor et al, 1996; Jepsen et al, 1997; and 
Roberts et al, 1998). The parameters to be measured in the Sedflume cores are listed in 
Table 1. 

Table 1 

%m0 

Bulk Density, Pb 
(wet/dry weight) 

Grain Size 

Water Content 

Erosion Rate 

Mw = w'et weig 

Definition 
AA 

"''' pyip,-P..w 
Volume weighted 

distribution including median 
and mean size 

E = Az/T 

It of sample 

Units 

g/cm^ 

nm 

none 

cm/s 

Detection Limit 
Same as water 

content 

TBD 

O.lg in sample 
weight ranging 
from 10 to 50 g 

Az > 0.5mm 
T>15s 

Int. Consistency 
p„ <pb<2.6p«, 

TBD 

0 < W < 1 

None 

Md = dry weight of sample 
Az = amount of sediment eroded 
T = time 
pw = density of water 
All essential bulk properties will be measured from the same core. 

Sea Engineering, Inc. 



Field Methods 

Sampling Process Designs 
Sediment erosion rates will be determined horizontally and with depth. Erosion rates will 
be measured as a fiinction of shear stress and depth for each core. Sediment bulk 
properties will also be measured for each erosion core. Bulk properties ofthe sediments 
(particle size distribution, organic content, mineralogy, and gas content) will be measured 
using samples fi"om the erosion core. All essential bulk properties (including erosion 
rates) will be measured for the same core using this method. All measurements to be 
taken (Table 1) are classified as critical measurements. 

Approximately 6 cores will be processed in Sedflume to determine how sediment erosion 
potential and bulk parameters vary spatially in the study area. The number of cores 
chosen represents the number required to characterize the different sediment types that 
exist in the region and their spatial variation, while not making the study's duration 
prohibitively long. Approximately one day is required to process a core in Sedflume, so 
6 cores represents approximately on week in the field. Erosion rates are dependent upon, 
at least, the following parameters: bulk density, mean grain size, grain size distribution, 
gas content and organic content. Sediment erosion cannot at present be predicted through 
knowledge of bulk parameters. Therefore, a sufficient number of cores are necessary to 
present adequate average erosion rates for a given aquatic system. Preferably these 
averages will also be grouped in terms of size class of particles, especially delineating 
sands from cohesive sediments. 

Coring locations will be chosen with the following tenants in mind: a) sediments known 
to contain a relatively large amount of contaminant must be characterized, b) a wide 
variety of sediment types commonly found in the area, c) and knowledge of sediment 
variability both aerially and with water depth is necessary as sediment resuspension and 
deposition are strong functions of applied shear stress and water depth. Using the above 
criterion as guidelines, coring transects will be selected as appropriate. 

Core Collection and Preparation 
In situ coring will be done in the following manner aboard the vessel selected for coring. 
Core tubes are inserted into a thin stainless steel sleeve. The neck ofthe sleeve is a 10 by 
15 cm outer tube, while the main body is a circular barrel with dimensions such that the 
10 by 15 cm core tube fits tightly into the barrel. A nose cone with two rectangular flaps 
then fits onto the bottom ofthe barrel and holds the core tube in place. 

Upon penetration ofthe core barrel into the sediment bed, the flaps open upwards and 
allow the sediment to enter the core tube without disturbing the sediment strata. When 
the barrel is lifted from the sediment bed, the flaps close and retain the sediment core. 

The assembled coring sleeve is lowered to the sediment bed by a pole, a gravity core, or 
by the Vibracore. Appropriate methods will be chosen for the specific vessel and water 

Sea Engineering, Inc. 

>««,..^ 



' ^ I ^ 

' • * • 

depth encountered. Pressure is applied to the top ofthe sleeve, and the nose cone. Due to 
its weight and the applied pressure, the sleeve penetrates into the sediment bed. The 
coring sleeve is then pushed as far as possible into the sediment bed; the distance of 
penetration will vary due to the characteristics ofthe sediment (i.e., further penetration 
will occur in a softer sediment than in a more compact sediment). This results in a 
sediment core that is obtained relatively undisturbed from its natural surroundings. The 
coring sleeve is then brought back up and lifted onto the boat deck, the nose cone is 
removed, and the barrel lifted off the core tube. A plug is slid up into the core tube to act 
later as a piston, and the core is then capped. Sediment cores varying in length fi-om 25-
100 cm will be obtained by this method. 

Cores will immediately be visually inspected for length and quality. Cohesive sediments 
that show signs of disturbance during the coring process will be discarded and another 
core will be taken from that site. When non-cohesive sands are obtained at a given site, 
the core will be reconstructed in Sedflume cores. Approved cores will be capped and 
stored on deck until retumed to the processing site on shore. At the processing site, 
samples taken from the core for bulk property analysis will be placed in appropriate sized 
containers, labeled, sealed, and preserved until delivered to the laboratory for analysis. 
Dr. Craig Jones will be responsible for corrective action regarding sample method 
requirements. 

Sample Handling and Custody Requirements 
Samples will be collected, handled, and analyzed by SEI personnel. Chain of custody 
will be recorded as required by project specifications. 

All samples will be uniquely labeled and logged by the sampler. Samples designated for 
Sedflume study will be under the continuous custody of SEI personnel so the sample 
integrity can be assured. Dr. Craig Jones of SEI will supervise all Sedflume operations. 

Analytic Methods 

Description of Sedflume 
A detailed description of Sedflume and its application are given in McNeil et al, 1996. 
Sedflume is shown in Figure 3 and is essentially a straight flume that has a test section 
with an open bottom through which a rectangular cross-section coring tube containing 
sediment can be inserted. The main components ofthe flume are the coring tube; the test 
section; an inlet section for uniform, fiilly-developed, turbulent flow; a flov/ exit section; 
a water storage tank; and a pump to force water through the system. The coring tube, test 
section, inlet section, and exit section are made of clear acrylic so that the sediment-water 
interactions can be observed. The coring tube shown in Figure 3 has a rectangular cross-
section, 10 cm by 15 cm, and can be up to 1 m in length. Sea Engineering, Inc. 
additionally uses a 10 cm diameter circular core for Sedflume analysis to facilitate field 
collection of cores. 

Sea Engineering, Inc. 
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Figures. Schematic of Sedflume 

Water is pumped through the system from a 120 gallon storage tank, through a 5 cm 
diameter pipe, and then through a flow converter into the rectangular duct shown. This 
duct is 2 cm in height, 10 cm in width, and 120 cm in length; it connects to the test 
section, which has the same cross-sectional area and is 15 cm long. The flow converter 
changes the shape ofthe cross-section from circular to the rectangular duct shape while 
maintaining a constant cross-sectional area. A three-way valve regulates the flow so that 
part ofthe flow goes into the duct while the remainder returns to the tank. Also, there is 
a small valve in the duct immediately downstream from the test section that is opened at 
higher flow rates to keep the pressure in the duct and over the test section at atmospheric 
conditions. 

At the start of each test, the coring tube is filled with undisturbed sediments from the 
bottom ofthe body of water of interest or reconstructed sediments for consolidation 
studies. The coring tube and the sediment it contains are then inserted into the bottom of 
the test section. An operator moves the sediment upward using a piston that is inside the 
coring tube and is connected to a screw jack with a 1 m drive. The jack is driven by either 
electric motor or hand crank. By these means, the sediments can be raised and made 
level with the bottom ofthe test section. The speed of the jack movement can be 
controlled at a variable rate in measurable increments as small as 0.5 mm. 

Water is forced through the duct and the test section over the surface ofthe sediments. 
The shear produced by this flow causes the sediments to erode. As the sediments in the 
core erode, they are continually moved upwards by the operator so that the sediment-

Sea Engineering, Inc. 
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water interface remains level with the bottom ofthe test and inlet sections. The erosion 
rate is recorded as the upward movement ofthe sediments in the coring tube over time. 

Measurements of Sediment Erosion Rates 
The procedure for measuring the erosion rates ofthe sediments as a fijnction of shear 
stress and depth will be as follows. The sediment cores will be obtained as described 
above and then moved upward into the test section until the sediment surface is even with 
the bottom ofthe test section. A measurement is made ofthe depth to the bottom ofthe 
sediment in the core. The flume is then run at a specific flow rate corresponding to a 
particular shear stress. Erosion rates are obtained by measuring the remaining core length 
at different time intervals, taking the difference between each successive measurement, 
and dividing by the time interval. 

In order to measure erosion rates at several different shear stresses using only one core, 
the following procedure is used. Starting at a low shear stress, the flume is run 
sequentially at higher shear stresses with each succeeding shear stress being twice the 
previous one. Generally about three shear stresses are run sequentially. Each shear stress 
is run until at least 2 to 3 mm but no more than 2 cm are eroded. The time interval is 
recorded for each run with a stopwatch. The flow is then increased to the next shear 
stress, and so on until the highest shear stress is run. This cycle is repeated until all ofthe 
sediment has eroded fi^om the core. If after tliree cycles a particular shear stress shows a 
rate of erosion less than 10"̂  cm/s, it will be dropped from the cycle; if after many cycles 
the erosion rates decrease significantly, a higher shear stress will be included in the cycle. 

Measurements of Critical Shear Stress for Erosion 
A critical shear stress can be quantitatively defined as the shear stress at which a very 
small, but accurately measurable, rate of erosion occurs. In the present study, this rate of 
erosion is chosen to be 10"̂  cm/s; this represents 1 mm of erosion in approximately 15 
minutes. Since it would be difficult to measure all critical shear stresses at exactly 10 
cm/s, erosion rates are generally measured above and below 10 cm/s at shear stresses 
which differ by a factor of two. The critical shear stress is then linearly interpolated to an 
erosion rate of 10"̂  cm/s. Critical shear stresses will 
for both the field and the laboratory sediment cores. 
erosion rate of 10"̂  cm/s. Critical shear stresses will be measured as a fiinction of depth 

Description of Consolidation Studies 
Wet sediments obtained fi-om various field sites will be mixed separately into 
homogeneous mixtures. These well-mixed sediments will be poured into several 20 cm 
cores and then allowed to consolidate for time periods up to 60 days. All bulk properties 
for each sediment mixture will remain constant except for bulk density. Bulk density as a 
function of depth will be measured periodically during the test and some cores will be 
sacrificed and tested in the Sedflume for erosion rates. This method gives erosion rates as 
a function of bulk density for each sediment mixture. 
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Measurements of Sediment Bulk Properties 
Particle size and bulk density measurements will be conducted using standard laboratory 
analysis. These will be detailed in later documents. 

Quality Control Requirements 
Although great care will always be taken, quality control will be performed routinely 
during sampling and measuring. 

Sediment erosion rates are related to shear stresses that are applied at particular flow rates 
in the channel ofthe Sedflume. The initial flow rate used will be that which sediment 
erosion is observed to begin. The flow rates, as measured by the flow meter, will be 
checked daily by directly measuring the volume of water collected over time at the outlet 
ofthe channel. If the flow rates are not correct, the paddle wheel ofthe flow meter will be 
cleaned and inspected. If this does not correct the problem, a new flow meter will be 
installed. 

All instruments used for bulk density analysis will be tested with standards before and 
after each testing period. 

Particle size measurements will be run in duplicate to check for accuracy. Also, known 
standards will be measured before and after each testing period. 

InstrumentlEquipment Testing, Inspection and Maintenance Requirements 
The Sedflume flow rates and all instrumentation will be tested daily before each test run. 
The particle size measurements will be tested against known standards. 

Sedflume is designed as a field device and as such is a fairly robust system. Spare parts 
for Sedflume and for the coring operation are either available at any hardware store, or 
may be made by any competent machine shop. 

Instrument Calibration and Frequency 
No instruments used in the Sedflume study require calibration. All instruments will be 
tested as described previously. 

Sea Engineering, Inc. ] Q 
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1.0 INTRODUCTION 

This Project Management Plan (PMP) describes the overall management structure for the 

conduct of the Remedial Investigation/Feasibility Study (RI/FS) at the Ashland/NSP Lakefront 

Superfund site located in Ashland, Wisconsin (the "Site"). The plan is organized into the 

following sections: 

• Introduction 

• Site Description and History 

• Overview of the Administrative Order on Consent (AOC) and Statement Of Work 

(SOW) 

• Technical Approach 

• Personnel 

• Schedule 

The general purpose of the RI/FS is to complete the site characterization sufficient to evaluate 

anc select appropriate remedies for the site. The purpose of this PMP is to describe the 

mechanisms which will be used to manage the project, establish the schedule, and define the 

roll's and responsibilities of key project personnel. 
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2.0 SITE DESCRIPTION 

The Ashland/NSP Lakefront Superfund Site (the "Site") consists of property owned by Northem 

States Power Company, a Wisconsin corporation (d.b.a. NSPW, a subsidiary of Xcel Energy, 

Inc. ("NSPW")) a portion of Kreher Park, and sediments in an offshore area adjacent to Kreher 

Park. The Site is located within the City Limits of Ashland, and is bounded by Lake Shore Drive 

(also U.S. Highway 2) to the south. Prentice Avenue to the east, Ellis Avenue to the west and 

Chequamegon Bay to the north. The Site is located in Section 33, Township 48 north. Range 4 

west in Ashland County, Wisconsin, shown on Figure 1 ofthe Work Plan. 

The NSPW facility is located at 301 Lake Shore Drive East in Ashland, Wisconsin. The facility 

lies approximately 600 feet southeast of the shore of Chequamegon Bay of Lake Superior. The 

surface elevation at this location is approximately 640 feel MSL. The NSPW property is 

occupied by a small office building and parking lot fronting on Lakeshore Drive, and a larger 

vehicle maintenance building and parking lot area located south of St. Claire Street between 

Prentice Avenue and 3"̂  Avenue East. There is also a gravel covered parking and storage yard 

area north of St. Claire Street between 3"̂  Avenue East and Prentice Avenue, and a second gravel 

covered storage yard at the northeast comer of St. Claire Street and Prentice Avenue. 

Residences bound the property east of the office building and the gravel parking area. Our Lady 

ofthe Lake Church and School is located immediately west ofthe NSPW property. Further west 

are private residences, beyond which is Ellis Avenue. Private homes are located immediately 

east of Prentice Avenue, along the eastem boundary ofthe NSPW property. To the northwest, 

the Site slopes abruptly to the Canadian National Railroad property at a bluff that marks the 

former Lake Superior shoreline, and then to the City of Ashland's Kreher Park, beyond which is 

Chequamegon Bay. This portion ofthe Site is described as the Upper Bluff/Filled Ravine area. 

The Upper Bluff Area is shown on Figure 2 ofthe Work Plan. 

The Kreher Park area consists of a flat terrace adjacent to the Chequamegon Bay shoreline. The 

surface elevation ofthe park varies approximately 10 feet, from 601 feet MSL, to about 610 

MSL at the base ofthe bluff overlooking the park. The bluff rises to an elevation of about 640 

feet MSL, which corresponds to the approximate elevation of the NSPW property. The lake 

elevation fluctuates about two feet, from 601 to 603 feet MSL. At the present time, the park area 

is predominantly grass covered. A graveled overflow parking area for the marina occupies the 
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we.'.t end of the property, while a miniature golf facility formerly occupied the east end of the 

proDcrty. The former City of Ashland wastewater treatment plant (WWTP) and associated 

structures fronts the bay inlet on the north side of the property. The impacted area of Kreher 

Par< is bounded by Prentice Avenue and a jetty extension of Prenfice Avenue to the east, the 

Canadian National Railroad to the south, the Ellis Avenue and the marina extension of Ellis 

Avi;nue to the west, and Chequamegon Bay to the north. 

The offshore area with impacted sediments occupies approximately ten acres and is located in an 

inkt created by the Prenfice Avenue jetty and marina extensions previously described. For the 

mo it part, contaminated sediments are confined in the inlet bounded by the northem edge of the 

line between the Prenfice Avenue jetty and the marina extension. Contaminated sediment levels 

fall off beyond this boundary. The affected sediments consist of lake bottom sand and silts and 

are overlain by a layer of wood chips, likely originafing from former lumbering operafions. The 

chi:3S layer varies in thickness fi"om 0 to seven feet, with an average thickness of 0.75 feet. 

2.1 SITE HISTORY AND BACKGROUND 

Between 1885 and 1947, gas was generated for heafing and lighfing at a former manufactured 

gas plant (MGP) located at the NSPW property. Manufactured gas plant wastes containing 

hazardous substances were released during the gas manufacturing process at the former MGP. 

The former MGP property was transected on the north by a ravine that deepened and opened to 

the historic shoreline of Chequamegon Bay along the bluff face that overlooks the Bay. 

Historical maps show that the ravine was open at the startup of gas production at the former 

MGP in the late 1880s and was filled by the eariy 1900s. 

Th(; lakefront portion of the Site has been the location of historic industrial activities, and 

currently consists of an area owned by the City of Ashland known as Kreher Park. Kreher Park 

wa5 created in the late 1800s and early 1900s by the placement of various fill materials in 

Chequamegon Bay adjacent to the bluff. The fill material consists mainly of sawdust and wood 

wastes fi-om a series of sawmills that operated at the Lakefront from the early 1880s until 

approximately 1939, most recently by the John Schroeder Lumber Company ("Schroeder 

Lunber"). Schroeder Lumber occupied the site from 1901 until 1939, when Ashland County 

took title to the site. Following Schroeder Lumber's tenure, Ashland County transferred fitle to 
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the City of Ashland in 1942, which has owned the site since. During the 1940's and 50's, the 

City operated a waste disposal facility (landfill) in the present northwest portion ofthe Park area. 

Beginning in 1951, a WWTP was constructed, and operated as the City's sewage treatment 

facility until 1989. During the mid-1980's, the marina extension of Ellis Avenue was completed, 

which created more usable land to permit establishment of a marina with fiill service boat slips, 

fuel and dock facilities. In 1989 during exploratory work to expand the WWTP into the Kreher 

Park area, soil and groundwater contaminated with creosote/coal tar' compounds were 

encountered. The City nofified the Wisconsin Department of Natural Resources (WDNR), and 

subsequently closed the WWTP, relocating the current facility a few miles away to the northeast. 

In 1994, the WDNR authorized Short Elliot Hendrickson (SEH) to inifiate an invesfigafion and 

evaluafion of the area to characterize the extent of contamination at Kreher Park and offshore 

sediments adjacent to the Park. The affected sediments consist of lake bottom sand and silts, and 

are overlain by a layer of wood chips, likely originafing from former lumbering operafions. The 

chips layer varies in thickness from 0 to seven feet, with an average thickness of nine inches. 

The entire area of impacted sediments encompasses approximately ten acres. 

Since 1995, NSPW performed several investigations to characterize the extent of contamination 

in the buried ravine and Copper Falls Aquifer in the Upper Bluff Area. These invesfigations 

confirm that the ravine fill is a low permeability, mixed fill consisting of clays, cinders and 

mbble, with saturated conditions at depths varying from five feet below the NSPW service 

building, to about 20 feet at the north end of the gravel covered storage area. These 

investigations have also identified subsurface contamination resulting from historic MGP 

operafions. Contamination exists as dissolved phase coal tar constituents in groundwater and as 

"pools" of non-aqueous phase liquid (NAPL) of coal tar by-product. Coal tar has been 

encountered at the base ofthe ravine and in the underlying Copper Falls Aquifer. In the ravine, 

coal tar varying from one to two feet in thickness is present at the base of the ravine from south 

of the service facility north to the area of St. Claire Street. In the upper Copper Falls Aquifer, 

coal tar has been encountered from south of the service facility north to the gravel parking and 

storage yard area north of St. Claire Street. It has also been measured in a piezometer installed 

The term "coal tar" is used generically herin to refer to a suite of VOC and PAH compounds the source of 
which was the former MGP and other lakefront industrial activities. 
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on the Our Lady of the Lake church property west of Third Avenue East. It has not been 

measured in wells screened in the Copper Falls aquifer north ofthe bluff face at Kreher Park. 

NSPW installed an interim action coal tar recovery system on its property to remove coal tar 

from the Copper Falls Aquifer during the summer/fall of 2000; the system became fiilly 

operafional in January 2001. The coal tar recovery system consists of three extraction wells, an 

oil/water separator, and an on-site groundwater treatment system. Groundwater samples have 

been collected quarterly since the coal tar recovery system began operating, and results have 

been presented in progress reports. Nearly 7,000 gallons of coal tar have been removed, and 

more than 1,100,000 gallons of contaminated groundwater have been treated between January 

20(11 and January 2005. 

A disfinct DNAPL pool varying in thickness up to five feet was present in the area around the 

fonner seep located in Kreher Park just north ofthe mouth ofthe former ravine. A clay file that 

disi;harged to the "seep" area (located north of the mouth of the buried ravnie at the railroad) 

was encountered at the base of the backfilled ravine during invesfigations completed between 

September and November 2001. Coal tar encountered in the shallow southem portion ofthe 

ravine near the former MGP building provides a source for contaminated groundwater flow, 

north through the former ravine into Kreher Park. However, the contaminant levels measured in 

we Is screened in the ravine north of St. Claire Street are significantly lower than wells screened 

in ihe ravine south of St. Claire Street (where free-product coal tar is present), or at the former 

seep. The buried clay tile likely behaved as a conduit for the migration of coal tar as well as 

cortaminated groundwater. However, a significant portion ofthe clay tile was destroyed during 

the 2001 investigation activifies. NSPW performed a second interim removal response during 

May 2002 to eliminate the seep area. Activifies completed included the excavafion of 

coritaminated soil in the seep area, the placement of a low permeability cap over the seep area, 

and the installation of a groundwater extraction well installed at the base ofthe buried ravine. 

Contaminated groundwater collected near the mouth ofthe ravine via this extraction well is 

conveyed to the on-site treatment system described above. (Figure 2 ofthe Work Plan shows the 

location ofthe exfraction wells, EW-1 through EW-4, and the treatment building located on the 

NSPW property.) 

' Tlie seep area had been the location of intermittent groundwater discharge containing a sheen and occasional odor 
of coal tar, until NSPW performed the seep removal interim action in 2002. 
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2.2 NATURE AND EXTENT OF CONTAMINATION 

Previous investigations have identified the general nature and extent ofthe contamination at the 

Site. The purpose of the RI at the Site is to expand the scope of the previous investigations 

sufficienfiy to determine the nature and extent of contamination in each ofthe affected areas and 

to gather sufficient additional data necessary to select a remedy or remedies for the site. The 

results ofthe previous investigations are summarized below. 

2.2.1 Upper Bluff/Filled Ravine 

The Upper Bluff/Filled Ravine has been the subject of several invesfigations to identify the 

extent of contamination in the area of the MGP. While the contaminafion in the former ravine is 

well characterized, there are still issues with respect to the extent of contamination at the MGP 

site now occupied by the NSPW offices and maintenance facility. The investigation will also 

address potential soil vapor pathways into buildings from the material in the ravine. The lateral 

extent of soil and groundwater contamination in the backfilled ravine has been characterized 

from borings advanced during previous phases of investigation, aerial photographs, and other 

historical information. The ravine fill unit consists of silty clay fill material mixed with ash, 

cinders, slag, and fragments of bricks, concrete, glass, and wood. The volume of the fill in the 

former ravine is estimated at 29,400 cubic yards. 

The highest levels of soil contamination were detected within several feet of the surface in the 

vicinity ofthe MGP located south of St. Claire Street. The fine grained low permeability Miller 

Creek formation restricts the vertical and lateral migration of contaminants. The concentrafions 

of contaminants decline with depth at several sample locations. Low levels of soil contaminafion 

were detected in soil samples collected around the perimeter ofthe former ravine which indicates 

that the concentrations of contaminants also decline laterally with distance from the MGP. 

Regardless, residual contaminant levels (RCLs) listed in ch. NR 720, WAC, for arsenic and coal 

tar constituents (benzene, toluene, xylene, acenaphthene, acenaphthylene, benzo(a)anthracene, 

benzo(a)pyrene, benzo(k)fluoranthene, fluoranthene, chrysene, indeno(l,2,3-cd)pyrene, 2-

methylnaphthalene, naphthalene, and phenanthrene) have been exceeded in soil samples 

collected from the NSPW property. 
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Groundwater samples collected from shallow wells screened in the shallow aquifer on the NSPW 

property detected coal tar constituents (benzene, toluene, naphthalene, trimethylbenzene (total), 

and xylene (total), anthracene, benzo(a)pyrene, benzo(k)fluoranthene, chrysene, fluoranthene, 

fluorene, naphthalene, and pyrene) above groundwater quality standards. Groundwater 

monitoring results from samples collected from wells screened in and around the backfilled 

ravine indicate that groundwater contaminafion in the shallow aquifer is limited to the former 

ravine. 

De ise Non-Aqueous Phase Liquid (DNAPL) has historically been encountered in wells MW-9, 

TV^-13, and MW-15 screened in the backfilled ravine located in the vicinity of the MGP. 

Several feet of DNAPL were measured in these wells after they had been installed. However, 

the thickness of DNAPL in these wells has declined since the interim response coal tar recovery 

system became operafional. (Since the coal tar recovery system began operating, DNAPL 

thickness has been measured in site monitoring wells quarterly concurrent with the collection of 

groundwater samples; DNAPL is then bailed from each well if encountered, and discharged to 

the on-site remediation system.) 

In the ravine, the estimated volume of fill material on the NSPW property/ is approximately 

30,000 cubic yards. The maximum estimated volume of DNAPL within the ravine, based on an 
•y 

assumed thickness of DNAPL of 1.5 feet, an area of 4,000 ft and a porosity of 25 percent, is 

11,220 gallons. 

Thi; purpose of the remaining investigations in the ravine and upper bluff areas are to better 

deiine the extent of soil contamination on the NSPW property constructed above the backfilled 

ravine and to determine the lateral extent of the contamination at the MGP site. Soil vapor 

sanpling will also be performed in the areas immediately above the ravine to determine whether 

or not a soil vapor plume exists which may create an additional exposure pathway which will 

need to be addressed. Details ofthe investigation are contained in the RI/FS Work Plan. 

2.2.2 Copper Falls Formation 

From north to south, the Miller Creek grades from a silty clay into a silt and silty sand unit at the 

base ofthe former ravine between wells MW-4 and MW-9. The lithologic change in the Miller 
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Creek south of St. Claire St. likely allowed the vertical (downward) migrafion of coal tars into 

the underlying Copper Falls aquifer. Elsewhere, the fine grained low permeability Miller Creek 

restricts the vertical migrafion of contaminafion, especially toward the bay where the Miller 

Creek thickens. Groundwater monitoring results detected elevated concentrations of coal tar 

constituents in samples collected from wells screened within the Copper Falls aquifer, as well as 

confirmed the presence of DNAPLs. 

The highest concentrations of coal tar constituents were detected in samples collected from wells 

MW-2AR, MW-2B(NET), MW-4A, MW-5B, MW-7A, MW-13A, and MW-I3B. The strong 

upward gradients observed in the confined Copper Falls aquifer has resulted in a plume in the 

Copper Falls that is deep near the source area, and laterally extensive down gradient from the 

source area. The upward gradients in the Copper Falls have "forced" these contaminants upward 

with the general northward flow of groundwater in this aquifer. Consequently, a mushroom 

shaped plume is present in the Copper Falls below the NSPW site. Although contaminants have 

also migrated laterally in the down gradient direction of groundwater flow, samples collected 

from wells screened in the lower Copper Falls aquifer indicate that contaminant concentrations 

decline with distance from the source area. Contaminant levels appear to decline laterally away 

from the site. Elevated levels have been measured in deep wells at Kreher Park; however, no 

DNAPL has been measured beyond the NSPW site in this aquifer. Additionally, two artesian 

wells east and northwest of Kreher Park have yielded no contaminants. 

The estimated volume of contaminated groundwater in the Copper Falls Aquifer, based on an 

average thickness of 40 feet, and an area of 480,000 ft' and 25 percent porosity, is 40 million 

gallons. (This measurement does not include areas north of the Kreher Park shoreline which 

cannot be confirmed.) The maximum estimated volume of DNAPL, based on an assumed 

thickness of DNAPL of 13 feet, an area encompassing approximately 8,600 ft , and a porosity of 

25 percent, is 204,000 gallons. 

The purpose ofthe addifional investigations into the Copper Falls groundwater are to determine 

the nature and extent of contamination laterally and vertically and to establish whether or not 

contaminafion has migrated vertically into the bedrock below the ravine. 
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2.2.? Kreher Park 

nm^ 

Kre ler Park is characterized by varying levels of contaminafion in soils and groundwater. This 

conamination consists primarily of VOC and PAH compounds. Metals were also detected in 

soil and groundwater samples, likely resulting from characteristics ofthe fill material. Results of 

invesfigations completed at Kreher Park indicate that the park area was covered by a 1 to 2 foot 

layer of clean surficial soil overlying the contaminated fill which is comprised of soil mixed with 

slab wood and sawdust. VOC and PAH impacted soils at Kreher Park approximates the area of 

shallow groundwater contamination. PAH soil contamination generally begins near the shallow 

groundwater surface, and extends to the top ofthe Miller Creek Formation. Emulsified NAPLs 

as \/ell as an area of DNAPLs near the seep and recently in one well north of the Waste Water 

Treatment Plant (TW-11) were also idenfified in Kreher Park fill soils. Potential source areas 

that have been identified at Kreher Park include: A former municipal solid waste disposal area 

in tlie westem portion ofthe Park area; releases from the former WWTP; releases from the off

loading of petroleum-based materials at various railroad sidings; a former "coal tar dump"/wood 

treatment area identified on historic drawings south of the former WWTP, and the seep area at 

the mouth ofthe filled ravine. In addition there are several underground utility lines which may 

pos'i potential migration routes for contaminated groundwater. 

The SEH March 1999 Remedial Action Opfions Report (RAOR) states that the depth of 

contamination at the Park ranges from 1 to 15 feet. The impacted fill is estimated at 150,000 

cubic yards, and the volume of clean fill overlying the contaminated soils is estimated at 45,000 

cubic yards. A free-product plume was historically measured at the seep, at the location of 

monitoring well MW-7. This plume was a separate, distinct source, which likely originated from 

a combination of coal tar migration along the former clay tile identified at the base ofthe ravine, 

as v/ell as rail offloading of fuel materials known to have occurred at this location. 

The purpose of the soil investigafions will be to better characterize source areas, and evaluate 

pathways for migration of groundwater contamination. Additional shallow monitoring wells will 

be placed along the bay to evaluate groundwater/surface water/sediment interaction. 
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2.2.4 Chequamegon Bay Inlet 

The lateral and vertical extent of contaminafion in the Chequamegon Bay inlet adjacent to 

Kreher Park has been identified during previous invesfigafions. Contaminated near-shore 

sediments are located within the inlets created by the jetty extension of Prentice Avenue to the 

east, and the marina extension of Ellis Avenue to the west. Constituents of concem identified 

from previous investigations include VOCs and SVOCs characteristic of a coal tar/creosote 

origin. A layer of wood chips overlies nafive sediment throughout the study area. The wood 

chip layer varies in thickness from 0 to 6-feet, averaging about nine inches. Nafive sediment 

underlying the wood chip layer consists of interbedded layers of sand, silty sand, silt, and silty 

clay. The highest concentrations of VOCs and SVOCs were detected in soil samples collected 

west of the former WWTP at depths between 0 and 6 feet below the sediment surface. 

Contaminants are present at deeper intervals, but the lateral extent of contaminafion at these 

deeper intervals is limited to isolated hot spot areas. 

During the winter of 2001, URS conducted a detailed study of the extent of sediment 

contamination to further refine work performed by SEH in 1996. The results of this study are 

included in URS June 2001 report. During the winter of 2003, SEH under contract to the 

WDNR and with the approval of USEPA, collected additional data for physical characterization 

of the bay sediments. This data included dredged samples of the shallow sediments (0 to six 

inches) as well as additional background samples beyond the affected area. The results of this 

testing generally confirmed the conclusions ofthe previous investigations. 

Estimated volumes of contaminated sediment have been prepared by SEH and Dames & 

Moore/URS. Based upon the conclusions ofthe SEH 1998 Ecological Risk Assessment, an area 

of 410,000 square feet, or 9.4 acres, of sediments has been identified as requiring remediafion. 

The SEH RAOR states that a wood waste layer of 9-inch average thickness is present over the 

contaminated sediments, and that the sediments vary from 0 to 7 feet of thickness over the site. 

The volume of contaminated sediments is estimated at 152,000 cubic yards, including 

approximately 4000 cubic yards of wood waste. In 2001, URS performed a sediment 

invesfigation that further characterized the vertical extent of contaminated sediments. The lateral 

extent of contamination identified within the first six feet of sediments was essenfially similar to 
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tha: esfimated by SEH. However, the presence of contaminants at greater depths was limited to a 

few hot-spots. 

The addifional investigafions in the Chequamegon Bay Inlet will be in support ofthe ecological 

risl* assessment and the remedy selection process. They will include sampling to determine 

rep'esentafive background concentrations of contaminants of concem, sediment stability studies, 

ecological studies and evaluations of the impact of the wood waste on the ecology and on 

pot intial remedies. 

2.3 POTENTIAL CONTAMINANT EXPOSURE PATHWAYS 

The purpose of the Ecological and Human Health Risk Assessment process will be to 

recommend the appropriate clean up levels for the contamination at the Site, determine the areas 

wh: ch have sustained ecological impacts, and provide input into the remedy selection process. 

2.3.1 Human Exposure Pathways 

Potential contaminant exposure pathways to humans includes ingesfion of contaminated soil or 

gro jndwater, inhalation of vapors from contaminated soil or groundwater, and physical contact 

witli contaminated soil, groundwater, surface water, sediment, or coal tar. Minimal exposure can 

be expected from contaminated soil and groundwater via the ingestion and physical contact 

exposure routes because these exposure pathways are generally incomplete. Contaminated soil 

is li)cated below relatively clean fill and/or pavements and stmctures, and groundwater is not a 

potable water source. Subsurface contaminafion on the NSPW property is located beneath 

buildings and asphalt pavement beneath and south of St. Claire Street. North of St. Claire Street 

in tie buried ravine and at Kreher Park, relafively clean fill soil overlies the more contaminated 

soil and fill materials. Potenfial exposure scenarios for these pathways include constmction 

workers encroaching contaminated materials in excavation trenches in the backfilled ravine on 

the NSPW property or at Kreher Park. Additionally, although groundwater in the vicinity ofthe 

site is not utilized as a primary source of drinking water by the City of Ashland (the City 

mu licipal water supply is obtained from Lake Superior from an intake over a mile away), two 

artesian wells screened in the Copper Falls Aquifer are located at Kreher Park. Samples 

rou :inely collected from these wells indicate the water is safe to drink. 

" « • • • ' ' 
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Minimal exposure can also be expected from inhalafion of vapors from soil or groundwater 

because migration pathways do not exist. As described above, clean fill, asphalt pavement and 

buildings overlie areas with contaminated soil. There are no buildings with basements currently 

occupied on either property overlying contaminated fill material and the shallow fill perched 

aquifers. (The former City of Ashland WWTP is built over contaminated fill material, but the 

building is currenfiy vacant and not accessible.) 

Because the underlying Copper Falls aquifer is confined, there is also no pathway for vapor 

migration from contamination in the aquifer; the low permeability Miller Creek formation 

behaves as a confining unit as well as a barrier to or migration. 

The remediation of the seep area in 2002 has eliminated exposure to contaminated soil and 

groundwater previously discharged at the seep area. However, exposure to sediment and 

contaminated surface water in the Chequamegon Bay inlet adjacent to Kreher Park would occur 

if people were to swim or wade in this area. Currenfiy, swimming, wading and fishing in the 

area are restricted, and the area is well marked with waming signs and buoys. Ecologic receptors 

including benthic organisms and fish are exposed to this contamination. Previous studies by 

SEH have shown some adverse exposure to benthic invertebrates, but further studies will be 

performed. Additionally, fish tissue analyses completed on specimens taken from Chequamegon 

Bay indicate that fish do not contain levels of site-related chemicals that are a health concem. 

2.3.2 Ecological Exposure Pathways 

Exposure pathways for ecological receptors include the following: 

• Birds - ingesfion of sediment, surface water, and food; 

• Mammals- ingestion of sediment, surface water, and food; 

• Fish - ingestion and direct contact with sediment and surface water; 

• Repfiles and amphibians - ingesfion and direct contact with sediment and surface water 

and ingestion of food; 

• Aquatic invertebrates - ingestion and direct contact with sediment or surface water and 

ingestion of food; 

• Aquafic plants - root uptake and direct contact with sediment and surface water; and, 
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• Phytoplankton and zooplankton - direct contact with surface water. 

Aqiafic invertebrates, including benthic, epibenthic, pelagic and planktonic invertebrates, may 

be I exposed to chemicals in sediment and surface water through ingesfion and direct contact or by 

absorption through their skin. They can also be exposed through their food. Aquafic plants 

potentially can absorb chemicals from sediment and surface water through their roots, leaves, or 

stems. Both aquatic invertebrates and aquatic plants can serve as a major exposure pathway to 

upp er trophic levels since they are prey for fish, birds, and mammals; this is termed trophic (or 

food chain) transfer. Food chain transfer of chemicals is important only for those chemicals that 

are bioaccumulative. 

Anphibians and repfiles may be exposed to chemicals in sediment and surface water along the 

shoreline through ingestion, dermal contact, and by feeding on contaminated aquatic 

invertebrates. Exposure may occur during feeding, early development of eggs and larvae, or 

burrowing. Amphibians and reptiles also may be an exposure pathway to birds and mammals 

through food chain transfer. 

Fish may be exposed to chemicals in sediment and surface water through ingestion, dermal 

contact, uptake through gills, and by feeding on aquatic plants, invertebrates, or smaller fish. 

Exfiosure may occur during feeding, spawning, or burrowing. Aquatic vertebrates also may be an 

exposure pathway to birds and mammals through food chain transfer. 

Birds and mammals may be exposed directly to chemicals in the sediment and surface water 

through incidental mgestion, dermal contact, and inhalafion of particulates, although the latter 

exposure pathway will not be quantitatively evaluated. They may also be exposed indirectly 

through food chain transfer although as discussed previously, this exposure pathway is 

significant only for those chemicals that are bioaccumulative. 
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3.0 OVERVIEW OF THE SOW AND THE AOC PROBLEM 

DEFINITION 

On November 14, 2003, the United States Environmental Protecfion Agency (USEPA), under 

the authority of CERCLA Secfion 104, 107, and 122, and NSPW signed an AOC for a RI and FS 

at the Site. The RI/FS consists of four major components: an RI, an Ecological Risk Assessment, 

a Human Health Risk Assessment, and an FS. The RI is intended to gather information regarding 

the nature and extent of contaminafion at the site and collect data to support the Ecological Risk 

Assessment, the Human Health Risk Assessment and the FS. The Ecological and Human Health 

risk Assessments are intended to provide an evaluation of the ecological and human health risks 

posed by the Site sufficient to identify contaminants of concem, and select appropriate clean up 

levels for the various contaminated media. The FS process will be used to evaluate remedies for 

the site based upon the nine criteria idenfified under the National Oil and Hazardous Pollution 

Contingency Plan and under CERCLA. The objectives as stated in the AOC are as follows: 

a) To determine the nature and extent of contamination and any threat to the public health, 

welfare, or the environment caused by the release or threatened release of hazardous 

substances, pollutants or contaminants at or from the Site or facility, by conducting an RI 

as more specifically set forth in the SOW attached to the AOC; 

b) To determine and evaluate altematives for remedial action (if any) to prevent, mitigate or 

otherwise respond to or remedy any release or threatened release of hazardous 

substances, pollutants, or contaminants at or from the Site or facility, by conducting a FS 

as more specifically set forth in the SOW; 

c) To collect sufficient data for developing and evaluating effective remedial altematives; 

and 

d) To recover oversight costs incurred by USEPA with respect to this AOC. 
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3.1 ACTIVITIES AND DELIVERABLES 

Aci ivities and deliverables are outlined in the AOC. All work is to be conducted in accordance 

witli CERCLA, the NCP, and EPA guidance. The general acfivities that NSPW is required to 

perform are identified below, followed by a list of deliverables. The tasks that NSPW must 

perform are described more fially in the SOW and the Work Plan submitted in conjunction with 

the Project Management Plan. NSPW will submit in electronic form all portions of any report or 

other deliverable as stated in the AOC. 

The AOC requires development ofthe following Plans: 

• Remedial Investigafion/Feasibilify Study Work Plan; 

• Field Sampling Plan; 

• Qualify Assurance Project Plan; 

• Health and Safefy Plan; and 

%ii,r • Project Management Plan/ Data Management Plan; 

3.2 INVESTIGATION TASKS 

Th<' AOC requires the performance ofthe following Tasks: 

Task 1: Prepare RI/FS Planning Documents -

RI/FS Work Plan, Field Sampling Plan (FSP), Qualify Assurance Project Plan 

(QAPP), Health and Safety Plan (HASP) and Project Management Plan (PMP); 

Task 2: Provide Communify Relations Support to USEPA as requested; 

Task 3: Perform Site Characterization; 

Task 4: Prepare RJ Report; 

Task 5: Develop and Screen Altematives (Prepare Technical Memoranda); 

Task 6: Perform Treatability Studies (if needed); 

Task 7: Develop a Detailed Analysis of Altematives (FS Report), and 

Task 8: Submit Monthly Progress Reports. 

De ails ofthe above tasks are provided in the RI/FS Work Plan submitted with this PMP. 
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4.0 MANAGEMENT AND TECHNICAL APPROACH 

URS has elected to combine the discussion of the management approach and the technical 

approach in this section because the management philosophy for this project is intrinsically 

driven by the technical needs ofthe project and the schedule. The intent is to schedule the field 

work at each affected area in such a manner that the field resources can be efficienfiy utilized to 

gather the data needed for the critical tasks. A schedule for the field work has been developed 

and is attached to this plan (it is also included with the Work Plan) which identifies the work 

tasks that drive the decision making process, and ulfimately the schedule. 

4.1 OVERALL MANAGEMENT APPROACH 

The purpose of the RI/FS is to determine the nature and extent of the contaminafion and to 

provide sufficient information to determine appropriate clean up requirements and evaluate the 

feasibility of various corrective acfions. The RI/FS requires extensive coordination and 

management to avoid duplication of investigative efforts and to ensure that the information 

collected is complete and suitable for use in the remainder of the risk assessment and remedy 

selection process. The investigation of environmental media, characterization of contaminafion 

and sources, and identification of potential off-site receptors present a significant management 

challenge. The size, age, and complexity ofthe Site greatly increases the level of effort needed 

to effectively manage this project. 

The AOC requires NSPW to satisfy the four objecfives previously stated in Section 3. Because 

ofthe size and complexity ofthe site, the site is divided into affected areas for the purpose ofthe 

RI/FS. The prioritization ofthe affected areas investigations is the basis for the management of 

the RI/FS. Based on the evaluation of the data already gathered for the various affected areas, 

the primary focus of the RI/FS will be on the affected Bay sediments and the Ecological and 

Human Health Risk assessments that will be developed from the data generated. The 

invesfigations at Kreher Park, the Upper Bluff Area and the Copper Falls aquifer are no less 

important. Components of the Human Health Risk Assessment will address exposure from 

contaminants at these source areas. The investigafions at these affected areas will focus on fully 

characterizing the lateral and vertical extent of contamination sufficient to select a final remedy 

which is protective of the human health and the environment. Regardless, the sediments 
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rep -esent the greatest challenge that requires an environmentally and economically balanced 

sol ufi on. 

The development of the affected areas concept for the RI/FS affects the conduct of the RI/FS. 

The affected areas concept will guide the investigafive focus throughout the RI/FS process. Each 

affected area will be investigated separately. Once the data for an affected area is gathered, 

contaminants of potential concem (COPCs) will be identified, pathways defined and 

subsequently input and evaluated in the appropriate risk assessment. The exposure pathways 

wil also be evaluated how they affect other affected areas (i.e., the exposure pathways from the 

Upper Bluff area and the ravine will be evaluated to determine if the COPCs affect the remedy 

selection process for the Copper Falls Aquifer; similarly, the exposure pathways from Kreher 

Par< will be evaluated to determine if the COPCs affect the remedy selection process for the 

sed ments). Thus the interrelationships between the various affected areas can be identified and 

considered in the remedy selection process. 

%^^ 
The consideration of exposure pathways, risk assessment needs and ultimate remedy selection 

data needs will be considered throughout the investigation process. These factors will be 

considered throughout the RI to ensure that data gathering and evaluation is performed in a 

maimer consistent with the overall Risk evaluation and remedy selection process and objectives. 

The critical success factors are as follows: 

Critical Path driven RI implementation; 

Prioritized decision-making using risk evaluation; 

Use of site-specific, risk-based protection standards; 

Coordinated regulatory agencies interaction; 

Effective public communication; 

Focused investigafion on the end-use of results, not the process; 

Reasonably streamlined processes; 

Maintenance of affected area focus; and. 

Emphasis on inclusion of stakeholder input. 
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The detailed schedule for implementation of the RI/FS is attached as Appendix C. This same 

schedule is included in the Work Plan. The program organizafion stmcture developed to provide 

the flexibility and depth of resources necessary to conduct the RI/FS is presented in Secfion 5. 

4.2 TECHNICAL APPROACH 

Soil, groundwater, sediment, and surface water at the Ashland Lakefront site are contaminated 

with PAHs, VOCs, and to a lesser degree, inorganic compounds (metals and cyanide). This 

contamination is the result of former acfivities completed on the NSPW property, and acfivifies 

completed on the Kreher Park Property. The site history for each property and a descripfion of 

the site is presented in the following sections. Contamination can be divided into the following 

four affected areas: 

• Upper Bluff/Filled Ravine - Consists of soil and groundwater contamination, and free 

product coal tar within the backfilled ravine on the NSPW property. 

• Copper Falls Aquifer- Consists of groundwater contamination and free-product coal tar 

in the Copper Falls aquifer on the NSPW property; groundwater contamination is also 

present downgradient in the aquifer below (and hydraulically separate from) the Kreher 

Park fill and the Bay sediments. 

• Kreher Park- Consists of soil and groundwater contamination in the fill material in 

Kreher Park. 

• Chequamegon Bay Inlet- Consists of sediment contamination in the near shore area 

adjacent to Kreher Park. 

The overall goal of the RJ/FS process is to coUect sufficient data to characterize the extent of 

contamination and select the appropriate remedies at the Site. Additional site investigation data 

and historic site investigation data will be used to evaluate potential exposure pathways to select 

remedial altematives protective of human health and the environment. Specific objectives ofthe 

RI/FS include the following: 
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» Idenfify hazardous substances released to the environment, and develop a list of these 

constituents of concem; 

• Identify the vertical and lateral extent of coal tar present as DNAPL. 

• Identify the vertical and lateral extent of soil and groundwater contamination at the site; 

• Identify potential migration pathways for consfituents of concem; 

• Identify potential receptors for consfituents of concem; 

• Use previously developed data of sufficient quality for site characterizafion, risk 

assessment, and selection of remedial altematives; 

• Evaluate potential risk to human health and the environment; and 

• Develop a remedial altemafive or separate altematives to remedy potential threats to 

human health and the environment. 

NSPW has idenfified two key aspects of the technical approach to the RI/FS. First is the 

assessment ofthe shallow groundwater at Kreher Park as a continuing source of contamination to 

the sediments. Second is the assessment ofthe impacts ofthe contaminants and the wood waste 

'̂ w^ on ihe ecology ofthe bay. This will enable NSPW to determine which remedies are required to 

meet the long-term effectiveness criteria in the remedy selection process since the remedies 

sele cted for Kreher Park and the Upper Bluff may have a significant impact on the remedy 

selection process in the Bay. Because of the importance of both aspects of the technical 

approach, the discussion of each of these technical approaches has been incorporated into the 

PMP and is described in detail below. 

4.1 1 Kreher Park 

Groundwater flow is the primary medium for chemical migration. As a result, groundwater 

provides the pathway for chemical transport between potenfial sources at Kreher Park and 

potential off-site human and/or ecological receptors. While it appears that the sediment 

coritamination in the bay is of historical origin, it is important to determine what the current 

contribution of potential sources in this area is to the bay sediments either thî ough groundwater 

dis:harge or surficial seeps. As a result, the first investigation performed at the site will consist 

of the installation of shallow monitoring wells along the bay. This will enable NSPW to plan 

remediafion altematives to reduce or eliminate future releases to the bay. It will also allow the 

determinafion of potential human health risks from contamination in Kreher Park. 
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4.1.2 Chequamegon Bay Sediment 

Chequamegon Bay is the ultimate receptor for contaminated materials at the Site either from 

historic sources or from current ground water discharges. To determine the final remedy the 

following tasks need to be performed: 

1. Complete field invesfigafion and modeling for Chequamegon Bay that will include: 

• Confirmafion ofthe vertical limits of contamination; 

• Idenfification of areas to conduct ecological tesfing; 

• Performance of PAH forensic analysis on sediment samples; and 

• Establishment of representative background and "ambient condifions" values for site 

compounds of potenfial concem (COPCs). 

2. Finalize the data quality objectives and develop a supplemental sampling plan to complete 

data needs for the Bay. Data needs preliminarily identified to date include the following: 

• Pore water characterization; 

• Comprehensive evaluation ofthe benthic community; 

• Fish impact study; 

• Potenfially, a wildlife ingestion study; 

• Evaluation ofthe sediment stability; 

• Evaluation of wood waste impact; 

• Evaluation of dissolved phase COPCs in the water column with undisturbed sediments, 

and an evaluafion of dissolved phase and free product COPCs in the water column with 

disturbed sediments; 

• 28-day lifecycle tests for benthic species; and 

• Fish early life-stage bioassay. 

3. Prepare a baseline ecological risk assessment to establish clean up criteria for the bay 

sediments. This will require significant input from the local stakeholders to determine the 

future use ofthe bay and set appropriate clean up goals. 
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The detailed scope of work for the execution of these tasks and related efforts are discussed in 

the RI/FS Work Plan. 

4.3 RISK EVALUATION STRATEGY 

The risk evaluation will assess potential exposures to human and ecological receptors in the 

vicinity of the Site. In addition, the risk evaluafion will be performed to assist in the 

identification of areas of each affected areas that may require corrective measures for appropriate 

land use scenarios. The risk evaluation will be performed using USEPA standard risk assessment 

guidance as outlined in the RI/FS work plan. 

4.3.1 Baseline Human Health Risk Assessment 

•*»»»•' 

A baseline human health risk evaluation will be conducted for the Site. The consideration of 

worker, residential, and recreational exposure is a component of the RI/FS process. Potential 

worker, residenfial, and recreational exposure pathways will be identified using information on 

use characteristics for the Site, information on NSPW worker job fianctions and job descriptions, 

and other relevant mformation. Consideration will also be given to addressing risks for those 

woikers or visitors who may transit several potential exposure areas at Kreher Park or at the 

NS'W site (the MGP) during the course of a workday or a visit to the Park. The potential 

exposure routes and receptors are detailed in the separate Work Plan. In the human health risk 

evaluation, cumulative risk levels/hazard indices (His) will be calculated for COPCs in 

environmental media (i.e., soil, groundwater, surface water, and sediment) as identified for each 

affected area. If the cumulative risk level/Hi for a particular COPC exceeds its target risk level, 

cle^n up levels will be derived based on the scenarios used in the risk evaluafion. 

NS^W will prepare the human health risk assessment according to the guidelines oufiined below: 

• Hazard Identification (sources); 

• Dose-Response Assessment; 

• Conceptual Exposure/Pathway Analysis; 

• Characterizafion of Site and Potential Receptors; 

• Exposure Assessment; 

' • « . 

URS 



Ashland/NSP Lakefront Superfund Site 
Ashland, Wisconsin 
Project Management Plan 

MANAGEMENT AND TECHNICAL APPROACH 
February 1,2005 

Page 4-7 
Revision: 01 

• Risk Characterization; 

• Identification of Limitations/Uncertainties; 

• Site Conceptual Model; and 

• Final Human Health Risk Assessment Report. 

After the draft Human Health Risk Assessment Report has been reviewed and commented on by 

USEPA, NSPW will incorporate USEPA comments and submit the final Human Health Risk 

Assessment Report. 

The ultimate goal of the Human Health Risk Assessment is to identify potential human health 

risks at the site in its present condifion, identify contaminants of concem to human health, assess 

their relafive risk, and provide data necessary to aid in the selection of the site remedies. The 

remedy selected will be the one which reduces the level of risk to an acceptable level based upon 

the identified COPCs, exposure routes and the ultimate land use for the site. 

4.3.2 Ecological Risk Evaluation 

The ecological risk evaluation will characterize potential risk to ecological receptors at the Site. 

Based on the significance ofthe potenfial risk (i.e., evaluated by lines-of-evidence, spatial extent, 

etc.), ecological-based remediation goals may be developed. The risk management goal for the 

Site is to reduce the risk to ecological receptors that may result from site related contamination in 

the sediments. NSPW will evaluate and assess the risk to environmental receptors in accordance 

with USEPA guidance. This guidance is referenced in the RI/FS Work Plan. 

NSPW will prepare a draft Ecological Risk Assessment Report that addresses the following: 

• Source Identificafion; 

• Exposure/Pathway Analysis; 

• Characterization ofthe Site and Potential Receptors; 

• Select Chemicals, Indicator Species, and Endpoints; 

• Conceptual Ste Model; 

• Exposure Analysis; 

• Effects Analysis; 
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• Risk Characterization; and 

• Identificafion of Limitations/Uncertainties. 

Tht; ultimate goal of the Ecological Risk Assessment process is to identify COPCs and their 

current effects to receptors, and provide data necessary to select a remedy, if necessary, that will 

reduce the exposure to the extent necessary to allow for the maintenance of healthy local 

populations and communifies of biota. Details of what will be required to accomplish this task 

are listed in the RI/FS Work Plan, along with descripfions of two altemative proposed sampling 

stn tegies. The ultimate remedy will be based upon the present levels of contamination, their 

dis ribufion, the future land use for the site, and the levels necessary to achieve the health and 

ecological risk based cleanup levels identified during the RI/FS process. 

^ p ^ 
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5.0 PROPOSED SCHEDULE 

A proposed schedule meeting the requirements of the AOC has been prepared and is included in 

Appendix C. The same schedule is included in the Work Plan. Specific condifions of this 

schedule are discussed below. 

Based on the technical scoping meeting held on January 8, 2004, and subsequent discussions 

with USEPA on September 8 and 9, 2004, the following assumptions are included in the 

preparation ofthe schedule: 

• There is no need to divide the Site into separate operable units at this time; however the 

site may be divided at a later date if circumstances warrant such a separation for decision 

making purposes and will expedite remediation ofthe site; and 

• The previously developed data gathered in earlier investigations is acceptable for 

decision making purposes and will not need to be redone. 

Reports and Submittals 

The AOC specifies the following required deliverables. These documents and the associated 

submittal dates known at this time include: 

Submittal Date 

Final RI/FS Work Plan February 1, 2005 

Final FSP February 1, 2005 

Final QAPP February 1, 2005 

Submittal Date 

Final HASP February 1, 2005 

Final PMP/DMP February 1, 2005 
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Drc ft Baseline Human Health Risk Assessment 

DTC ft Baseline Ecological Risk Assessment 

Final Baseline Human Health Risk Assessment 

Final Baseline Human Health Risk Assessment 

Dn ft RI Report 

Final RI Report 

Remedial Action Objecfives Technical Memorandum 

Alternatives Screening Technical Memorandum 

Candidate Technologies and Screening Tech Memo 

Treatability' Testing Statement of Work 

Dnift Treatability Study Work Plan 

Final Treatability Study Work Plan 

Treatability Study Evaluation Report 

Comparative Analysis of Altematives Tech Memo 

Drc ft FS Report 

Final FS Report 

Monthly Reports 

TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD (if treatability testing is 

necessary) 

TBD (if treatability testing is 

necessary) 

TBD (if treatability tesfing is 

necessary) 

TBD (if treatability testing is 

necessary) 

TBD (if treatability testing is 

necessary) 

TBD 

TBD 

TBD 

15'*' of each month 

NSPW will update these schedules, as appropriate, throughout the duration of the RI/FS. 

Submittals will be made in electronic format and hard copy to the USEPA Remediafion Project 

Manager (RPM) and the WDNR Project Manager as required in the AOC. 
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6.0 PERSONNEL 

This PMP idenfifies the key positions ofthe RI/FS team and the related responsibilifies for those 

positions. In addition, the qualifications for the personnel filling those positions are provided. 

The size and complexity of the site requires a program organization stmcture flexible enough to 

respond to changing project demands, but with access to the various expertise needed to 

complete the investigative, analytical, and risk evaluation tasks required to complete the RI/FS. 

NSPW has authorized URS Corporation (environmental engineering company), Newfields (a 

project management company), Northem Lake Service (analytical laboratory) and Sevem Trent 

Laboratories (analytical laboratory) to perform the relevant RI/FS tasks. The Project 

Organizafion Flow Chart is included at the end of this section as Figure 6-1. The discussion 

below defines the program organizational structure and identifies key posifions. 

6.1 PROJECT ORGANIZATION AND MANAGMENT 

The project organization and responsibilities of key individuals ofthe project team are described 

below. URS has subcontracted with NewFields for project management activities. The project 

will be coordinated out of the URS Milwaukee office with Project Management from the 

NewFields Madison office. Field personnel from URS Milwaukee office will perform the 

various field activities for the project. 

Project leadership and primary staff will be composed of personnel familiar with anticipated 

activifies. The project team will provide experience in hydrogeologic analysis, environmental 

engineering, risk assessment, and remedial design. Brief descriptions of key project team 

members follow. 

6.1.1 Project Coordinator 

Mr. Jerry Winslow of Xcel Energy will act as the overall project coordinator. Mr. Winslow is a 

Principal Environmental Engineer with Xcel Energy. He is responsible for the overall 

management ofthe project and will act as the primary contact with Sharon Jaffess, the USEPA 

RPM. 
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6.1.2 Project Director 

Mr. Paul Sklar will serve as the URS Project Director. Mr. Sklar is a Senior Geologist with more 

than 18 years of experience in the environmental field. The Project Director is responsible for 

the overall quality of the project, along with the oversight of subcontractors and tracking 

budgets. The Project Director will also work with the Project Coordinator and Project Manager 

in developing schedules and work plans, establishment of project policies and procedures, and 

rev ew and analyze overall task performance. The URS Project Direictor has overall 

res])onsibility for ensuring that the project meets Agency and Xcel Energy's objectives and URS' 

quality standards, and will be responsible for overall technical supervision and quality 

assurance/quality control. 

6.1.3 Proj ect M a n ager 

Da'ad Trainor, P.E., P.G., of NewFields will fimction as Project Manager for the project, as a 

subcontractor to URS. Mr. Trainor has more than 25 years of experience in the environmental 

fielJ. Mr. Trainor has ser\'ed as the Project Manager for the NSP/Ashland Lakefront project 

since the initial investigation was completed in 1995. The Project Manager is responsible for 

managing the project, and has the authority to commit the resources necessary to meet project 

obj actives and requirements. The Project Manager's primary function is to ensure that technical, 

financial, and scheduling objectives are achieved. The Project Manager will provide the major 

poi It of contact and control for matters conceming the project, and will be responsible for the 

following: 

• Define project objectives to develop detailed schedules for work plans; 

• Develop and implement work plans, schedules, and adherence to management-developed 

study requirements; 

• Establish project policies and procedures to address the specific needs ofthe project as a 

whole, as well as the objectives of each task; 

• Acquire and apply technical and corporate resources as needed to ensure performance 

within budget and schedule constraints; 

• Coordinate and manage field staff that are collecting soil and groundwater samples and 

supervising drilling acfivities; 
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• Orient all field leaders and support staff conceming the project's special considerations; 

• Provide day-to-day coordinafion on technical issues in specific areas of expertise with the 

field managers; 

• Develop and meet ongoing project and/or task staffing requirements, including 

mechanisms to review and evaluate each task product; 

• Review the work performed on each task to ensure its quality, responsiveness, and 

timeliness; and, 

• Review and analyze overall task performance with respect to planned requirements and 

authorizations; 

6.1.4 Field Manager(s) 

The Field Manager(s) will be responsible for performing field measurements, supervising 

drilling and well installation acfivifies, preparing field boring logs, collecfing soil samples, 

collecting groundwater samples, preparing samples for shipment, and documenting field 

condifions and observations. Field managers will be experienced professionals who possess the 

technical competence to effecfively perform the required work. Field Managers will also 

identify any problems at the site and discuss resolutions of potential problems with the Project 

Manager. Field Managers will report directly to the Project Manager. Mr. Benjamin Nelson 

(URS-Milwaukee) and Mr. Mark McColloch (NewFields - Madison) will serve as the Field 

Managers. Field Manager responsibilities include: 

• Implementation of QA/QC procedures required by the Field Manager; 

• Adherence to work schedules provided by the project manager; 

• Review of text and graphics required for site activities; 

• Coordination and oversight of technical efforts of sub-contractors assisting the field team; 

• Identification of problems in the field, and discussion of resolutions with the project 

manager, and 

• Assistance with data analysis and report preparafion. 

6.1.5 QA/QC Manager 

The URS QA/QC Manager for the RI/FS will be responsible for all QA/QC aspects of the 

program. The URS QA/QC Manager will be responsible for ensuring that all required QA/QC 
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protocols are met in the field, office, and laboratory, and for overseeing the implementafion of 

the 5APP requirements. In addifion, the URS Q.VQC Manager will be responsible for ensuring 

that intemal system and/or performance audits are conducted as necessary and will oversee the 

data validation process. The URS QA/QC Manager will report directly to the Project 

Manager(s). 

Ms. Susanne Tomajko of URS Corporation is the URS QA/QC Manager. Ms. Tomajko has over 

10 years of experience in the management of QA issues on CERCLA/RCRA. projects and has 

extensive experience working in USEPA Region 5. 

6.1.6 Laboratory Manager 

The Laboratory Project Manager for the RI/FS will be responsible for all laboratory operations, 

and is ultimately responsible for the data produced by the laboratory. The Laboratory Project 

Manager is responsible for implemenfing and adhering to the Laboratory QA Management Plan 

and all corporate policies and procedures within the laboratory. In addition, the Laboratory 

Maiager will be the principal point of contact between the laboratory and the project team. The 

Laboratory Manager will report directly to the URS QA/QC Manager and the Project 

Maiager(s). 

URS has chosen Northem Lake Services (NLS) be the laboratory services supplier for the 

Facility RI/FS. Mr. Steve Mlejnek of NLS will serve as the Laboratory Manager for the RI/FS. 

6.1.7 Health and Safety Manager 

The URS Health and Safety Manager for the RI/FS will be responsible for the implementation of 

the HASP ofthe RI/FS Work Plan, as well as all other health or safety considerations that might 

possibly arise during RI/FS acfivifies. The URS Health and Safety Manager will also be 

res])onsibIe for ensuring that the appropriate personal protecfive and monitoring equipment is 

available to all field personnel and for performing on-site safety audits as necessary. The URS 

Health and Safety Manager will report directly to the Project Manager(s). 
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FIGURE 6-1 
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1.0 INTRODUCTION 

This Data Management Plan (DMP) has been prepared as part of the Remedial 

Investigation/Feasibility Shidy (RI/FS) Work Plan for the Ashland/NSP Lakefront Site (the 

"Si ;e") in Ashland, Wisconsin. The goal of the DMP is to provide a method to produce a series 

of validated databases for samples collected during future site investigations conducted at the 

site. The DMP is a central component ofthe RI/FS Planning Documents. It describes how data 

obtained during the RI/FS will be documented, stored, managed, and reported. Further details of 

the components ofthe DMP are provided in the following sections. 

The DMP serves as a supplement to the Project Management Plan (PMP). The primary purpose 

of • he DMP is to communicate to users and decision-makers how sample information from the 

investigation will be handled in the field and office. This plan outlines the close interaction of 

the project team from data entry to final use. 

This DMP includes three sections describing data processing procedures to be used for the 

, ^ RI/FS. Included are such practices as field sample documentation, chain-of-custody forms, 

ele :tronic deliverable standards, and electronic storage and management. 

The database to be utilized is Microsoft Access. The Access database system will be used to 

tabulate, manage, archive, and assess sample data collected at the site. Electronic Data 

Deliverables (EDDs) will be generated with the Access database in conjunction with Microsoft 

Ex:el for reporting purposes. When data validation is complete, EDDs will be submitted in 

monthly status reports to USEPA Region 5 in the Electronic Data Management and Analysis 

Network (EDMAN) format as outlined in the Electronic Data Deliverable Specification Manual 

Version 1.05. 

2.(1 RESPONSIBILITIES AND QUALIFICATIONS 

The project organization and responsibilities of key individuals ofthe NSPW and URS project 

team are described below. URS has subcontracted with NewFields for project management 

aciivities. 
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2.1 PROJECT COORDINATOR 

Mr. Jerry Winslow of Xcel Energy (Minneapolis) will serve as the Project Coordinator. The 

Project Coordinator has the overall responsibility for management of the project. His primary 

functions are as follows: 

• Define and establish project objectives, policies and procedures to meet the needs of each task; 

• Acquire and apply technical and corporate resources as needed to ensure performance within 

budget and schedule constraints; 

• Reviews and analyzes task performance with respect to planned requirements and authorizations; 

and 

• Approves all work plans, schedules, and reports (deliverables) before submission to USEPA 

Region 5. 

2.2 PROJECT MANAGER 

Mr. David Trainor (NewFields-Madison) will serve as Project Manager for the project as a 

subcontractor to URS. The Project Manager serves as the primary point of contact and is 

responsible for the day-to-day management ofthe project including the following: 

Developing and implementing work plans, schedules, project objectives, policies, and procedures; 

Coordinate and manage field staff; 

Provide day-to-day coordination on technical issues with project team members; 

Develop and meet ongoing project staffing requirements as needed; 

Review and analyze overall task performance to ensure quality, responsiveness, and timeliness; 

and 

• Represent the project team at meetings and public hearings. 

2.3 FIELD MANAGER 

Mr. Benjamin Nelson (URS-Milwaukee) and Mr. Mark McColloch (NewFields - Madison) will 

serve as the Field Managers. Other field managers will be assigned as needed. The Field 

Manager directs field staff, reports directly to the Project Manager and is assisted where needed 

by the Quality Assurance (QA) Officer and Data Manager. The Field Manager will be 

responsible for the following tasks: 

' * • » • ' ' 
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• Ensuring that the field-based portions of this data management plan are correctly executed; 
• Recording accurate information on the chain-of-custodies and in field logbooks; 
• Documenting all communications with the Project Manager, QA Officer, Data Manager, and 

Laboratory Project Manager; 
• Discussing all quality-based aspects ofthe work plan with the QA Officer; and 
• Transmitting (by fax) a copy ofthe completed chain-of-custodies to the QA Officer daily. 

2.4 QUALITY ASSURANCE OFFICER 

Ms. Susamie Tomajko (URS-Chicago) will serve as the QA Officer. The QA Officer reports 

directly to the Project Manager and will be responsible for verifying that all procedures for the 

investigation, including execution of the DMP, are followed. The QA Officer will provide 

assistance and guidance to the Data Manager, Field Manager, and the Laboratory Project 

Manager, where needed. The QA Officer will be responsible for the following tasks: 

• Verifying that the correct information is included on the chain of custodies and in the logbooks; 
(liM^ • Verifying that the correct number of field quality control samples are collected and analyzed; 

• Verifying that the correct number of laboratory QC samples are analyzed; 
• Communicating daily with the Field Manager; and 
• Overseeing that data validation is completed in accordance with the DMP and QAPP. 

2.5 DATA MANAGER 

Ml. Derek Zoellner (NewFields-Madison) will serve as the Data Manager. The Data Manager 

reports directly to the Project Manager and will be responsible for compiling the data into a 

comprehensive and usable database. The Data Manager will work closely with other team 

members to implement and carry out data management activifies according to this plan. Any 

progress or problems encountered in executing this plan will be reported as appropriate to the 

Project Manager, QA Officer, or Field Manager. The Data Manager is responsible for the 

following: 

• Correctly uploading, downloading, reporting, and maintaining the project database; 
• Verifying the samples have been received and logged into the laboratory con"ectiy; 

• Entering the deliverables received from the laboratory into the project files so that they are easily 
retrieved; 
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• Verifying that the information reported in the HDD matches what was provided on the paper 

copy; 

• Loading the information into the database and checking that the loading process was completed 

accurately; and 

• Entering the data validation qualifiers into the final, reportable database per the validation report. 

2.6 LABORATORY PROJECT MANAGER 

The Laboratory Project Manager will report directly to the Project Manager, but will also be 

responsible to provide direct assistance to the QA Officer, Field Manager, and Data Manager. 

The Laboratory Project Manager will be responsible for ensuring that all activities inside the 

laboratory meet project requirements including the following: 

• Providing early notification of any discrepancies or problems associated with sample custody and 

delivery; 

• Providing a "log-in summary" (by fax or via website) each day samples are received and logged 

at the laboratory; 

• Ensuring all resources of the laboratory are available on an as-required basis; otherwise, having 

an altemate analysis plan for the testing of time-critical samples; 

• Providing written responses to all inquiries into custody, sample handling, or analytical 

performance issues; 

• Verifying the quality and completeness of both paper copy and HDD analytical reports; and 

• Inspecting, reviewing, and signing all final analytical reports prior to release to URS. 

Northem Lake Service, Inc. of Crandon, Wisconsin (Steve Mlejnek-Project Manager) will 

provide laboratoty analytical services for all soil and water samples. Test America of Cedar 

Rapids, Iowa (Brian Graettinger-Project Manager) will provide laboratory analytical services for 

the interim acfion remediation system air samples. Sevem Trent Laboratories of Knoxville, 

Termessee (Ms. Jaime McKinney-Project Manager) will provide laboratory analytical services 

for air samples collected during the RI/FS. 

2.8 DATA VALIDATOR 

Mr. Doug Weaver of Environmental Data Services, Inc. (Concord, NH) will serve as the 

independent Data Validator and will report directly to the Project Manager. Level 4 data 

validafion will be completed on 10 percent of all samples collected during the RI. Level 3 

URS 



Ashland/NSP Lakefront Superfund Site February 1,2005 
Ashland, Wisconsin Page 5 
Data Management Plan Revision: 01 

val idation will be completed on the remaining 90 percent. Once complete, copies of the data 

validafion report will be sent to the Project Manager and the QA officer. This report will 

accompany the monthly reports containing electronic data deliverables v/hen submitted to 

USEPA. 

3.0 DATA MANAGEMENT PROCEDURES 

Da a management involves the handling of information associated with sample collecfion, 

analytical reporting, data review, and final data presentafion and reporting. This section 

describes the processes involved in data management for the site investigation. A flow diagram 

shewing the data stream from generation to final Agency submittal is included at the end of this 

section as Figure 1. 

3.1 SAMPLE COLLECTION 

Environmental data obtained during the RI will be documented using three methods. Primaty 

data documentation is primarily raw data gathered directly from the field. Secondary data 

documentation is the transformation of the raw data into a usable and computer accessible 

format. At this time, the data have not undergone data validation, and therefore are considered 

pait ofthe working data record. Tertiary data documentafion is data that have been validated and 

is used for technical decision-making during the RI/FS. These validated data are considered part 

of he permanent data record. 

3.11 Primary Data Documentation 

Ra\v data will consist of manual transcription of records, measurements, and observations written 

directly into field data logbooks and field data sheets. Field data logbooks will be used to record 

evt;nts that occur during a particular field activity, as well as measurement readings and other 

information. Standardized field data sheets, such as soil boring logs or monitoring well 

constmction forms, will also be used in addition to field data logbooks. Chain-of-custody forms 

wi 1 accompany saimples at all times and be used to document the collection, transport, and 

rec eipt of samples from the field to the laboratory. All field entries will be legible, recorded in 

ini:, and signed and dated by the person recording the data. Further details regarding field 

lot;book procedures and chain-of-custodies are outlined in the QAPP and FSP. 
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3.1.2 Secondary Data Documentation 

Secondaty data documentation will consist of the transcription of written field and laboratory 

data to computerized database formats. To enable efficient and accurate documentation, 

tracking, retrieval, use, and presentation of field and laboratory data, this informafion will be 

transcribed or downloaded into a computerized database located at NewFields Madison office. 

Electronic and hard copies of analytical reports will be provided by the laboratory. These reports 

will contain all analytical results and supporting detailed documentation. Laboratoty reporting 

requirements have been specified in the QAPP. Any written documents and forms presented in 

the laboratory reports will be used for data validation on the analytical results. 

3.1.3 Tertiary Data Documentation 

Tertiary data documentafion will consist ofthe validated data and is the permanent data record. 

Data validafion will be completed in accordance with the laboratoty QA/QC manual in the 

QAPP. Once validated, all electronic data will be compiled in an electronic MS Access 

database. This database is one developed by NewFields that serves as a total environmental data 

management package. It will form the foundation of the site geographical informafion system 

(GIS). The database package, called Environmental Data Management System (EDMS), is a 

comprehensive management tool designed for compilation of historical and ongoing 

envirormiental investigations. Computerized data records will be archived to secondary backup 

computer media (i.e. compact discs) to ensure the integrity of the data in the event of failure of 

the primary computer storage media. 

3.2 ANALYTICAL REPORTING 

3.2.1 Electronic Data Deliverables (EDDs) 

The laboratories will provide EDDs to URS and NewFields by email. These files will contain 

only final data (no preliminaty data). The Data Manager will make a replicate copy of all EDDs 

so as to not alter the original file. All changes, revisions, or other edits to the EDD will be made 

to the replicate copy ofthe original EDD. 
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The EDD files will be sent to the following two (2) individuals: 

Dai a Manager - Derek Zoellner dzoellner{£:newfields.com 

QA Officer - Susanne Tomajko susanne tomaiko(a),urscom.com 

The QA Officer will print a copy ofthe email and include this document in the final evidence file 

for the project. The Data Manager will verify that the EDD file was received. Any analytical 

reports provided by the laboratories that cannot be formatted into an EDD will be manually 

entered into the electronic database. All manually entered data will receive an independent 

100% quality check by the Data Manager. The Data Manager will document this quality check. 

As required by the AOC, all data shall be submitted to the USEPA in the EDMAN format as 

outlined in the Electronic Data Deliverable Specification Manual Version 1.05. Data validation 

will be completed on laboratory analyfical reports before data can be submitted in EDMAN 

fornat. EDDs will consist of individual comma-delimited files (.csv) that will be final checked 

with USEPA Region 5 ELFC® field and ELDC'^ lab data checking software prior to submittal. 

^IJ^ The EDD files will be submitted to USEPA on electronic storage media (diskette or CD) 

accompanied by a cover letter. These EDDs will be included with status reports submitted to 

USEPA on a monthly basis. Only validated data will be submitted. 

3.2 2 Hardcopy Analytical Reports 

Th^ laboratories will forward hardcopy analytical reports to the Project Manager, who will route 

co])ies of applicable information to the Data Manager and/or the QA Officer. The QA Officer is 

responsible for ensuring that the data packages are correctly entered into the project files. 

Hardcopy report requirements are listed in Secfion 7.0 of the QAPP. The Data Manager will 

pel form a comparison of the data in the elecfronic files to the hard copy reports prior to data 

loading. 

3.3 DATA MANAGEMENT 

3.3.1 Sample and Analytical Data Package Tracking 

Kj-owledge ofthe status of samples and analytical data packages during the FLI/FS process is the 

primaty goal of data tracking. The Data Manager is responsible for this tracking. The tracking 
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will managed through a combination of EDDs, chain-of-custodies, written and telephone 

correspondence and the project MS Access database. 

To track samples, the Data Manager will perform the following: 

• Note current location of the sample or data package; 

• Readily retrieve chain-of-custody information; and 

• Note the date the sample was received by the laboratory. 

To assist the Data Manager, the QA Officer will perform the following to track samples: 

• Record the date the analytical report was received by URS; 

• Note the project file where the paper copy is filed; 

• Check the completeness ofthe submitted report; 

• Report any discrepancies (between items received and requested) to the Laboratory and to the 

Project Manager; and 

• Resolve discrepancies as needed. 

The Data Manager will work closely with the QA Officer to ensure that the informafion reported 

in the electronic database correlates to the records on the hardcopy analytical report. 

3.3.2 Electronic Data Loading 

Prior to loading data into the database, the EDD must be checked for errors and inconsistencies 

to ensure its accuracy and correctness. Any errors will be corrected prior to loading. The Data 

Manager will evaluate the accuracy ofthe following prior to data loading: 

• Field sample identification numbers; 

• Duplicate project samples and corresponding field sample identification; 

• Re-extraction data; 

• Spelling of synonymous parameter names; and 

• Sample collection date. 

The Data Manager will be supported by the QA Officer to assess the accuracy of the informafion 

in the incoming EDD file. A summary table regarding the corrections made during pre-loading 
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is 10 be completed by the Data Manager and retained in the final evidence file. The narrative 

will contain a log ofthe results of all the QA/QC tests performed. 

Af er completion of pre-loading acfivifies, the sample results will be loaded into the database. 

Th2 Data Manager will review the loaded file to ensure that the result ofthe load was accurate. 

Th; database will be queried to check analyte counts, duplicate results and/or samples, missing 

qualifiers, and relational joins. 

3.3,3 Manual Data Loading 

Wlien data are loaded manually, the Data Manager (or designated staff member) will perform an 

incependent 100% check ofthe information to confirm the accuracy ofthe prepared database. It 

is he responsibility of the Data Manager to ensure that the information is entered correctly. 

Examples of manual data entry include the following: entry of data validafion qualifiers, entry of 

survey information for sample locafions, and entry of any field parameters. 

3.3 4 Data Validation and Qualifies 

Data validation will be completed by the independent data validator on all samples collected 

during the RI. A Level 4 validation process will be done on a select 10 percent of samples, while 

Level 3 validation will be done on the remaining 90 percent of samples. Once data validation is 

complete, the validator will send copies of the final report to the QA Officer and the Data 

Manager. The report shall contain the field identification, laboratory identification, parameter, 

result, units of measure, laboratoty qualifiers, dilutions, and laboratory reporting limits. The 

Data Manager shall label the copy with the sampling delivery group (SDG) number, laboratory 

name, project name, date, and edition (e.g., Version 1). Data validafion results will then be 

entered into the EDD before final submittal to USEPA. 
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Figure 1 
Data Management Flow Chart 
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DAVID P. TRAINOR, P.E., P.G. 
Associate 

EXPERIENCE SUMMARY 

Mr. Trainor has over 23 years experience in numerous environmental projects and investigations, which include 
feasibility/plan of operation landfill siting studies, RI/FS programs, groundwater assessments, remedial design, and 
conjtruction management. He has represented industrial and govemment clients in technical negotiations and 
pres entations involving state and Federal regulatory agencies. 

Nev/Fields currently has 13 offices in Georgia, Alabama, Tennessee, Texas, New Jersey, Colorado, Maryland, 
Ma; sachusetts, and Wisconsin and an Intemational Division with projects in over 70 countries. The firm was 
established to focus on resolution of high profile environmental liabilities. Prior to joining NewFields, Mr. Trainor 
was employed by URS Corporation (formerly Dames & Moore) for 16 years where he held several positions, most 
recently as managing principal ofthe Madison, Wisconsin office. 

REGISTRATIONS AND PROFESSIONAL AFFILIATIONS 

Pro; essional Engineer, Wisconsin, Michigan, Pennsylvania, Califomia, Idaho, Iowa 
Professional Geologist, Wisconsin 
American Society of Civil Engineers 
Intemational Society for Soil Mechanics and Foundation Engineering 
Am jrican Institute of Professional Geologists, Certified Professional Geologist, AIPG 

EDUCATION AND TRAINING 

B.S , Geology, Ohio State University, 1975, 
B.S , Civil Engineering, Ohio State University, 1978 
M.S. Civil and Environmental Engineering, University of Wisconsin, Madison, 1983 
OSllA 40-hour Hazardous 

PROFESSIONAL HISTORY 

Nev/Fields, Associate, 2003 to present 
URIJ Corporation (previously Dames & Moore), Principal-in-Charge/Senior Engineer, 1987 to 2003 
RMF, Inc., Geotechnical Project Engineer, 1983 to 1984; 1985 to 1987 
Northem Engineering and Testing, Geotechnical Project Engineer, 1984 to 1985 
Tenatech, Inc., Staff Engineer, 1978 to 1981 

REPRESENTATIVE PROJECT EXPERIENCE (Following listing is not exhaustive) 

• Oversaw investigation, developed remedial options and directed remedial design and construction for interim 
coal tar removal sj'stem from a confined aquifer; coordinates completion of RI/FS for recently listed NPL site, 
former manufactured gas plant and wood treatment site; Ashland, Wisconsin. 

• Coordinated investigation and developed remedial options for a former manufactured gas plant site currently 
used as a bulk propane distribution facility. Marshfield, Wisconsin. 

• Performed research and provided expert testimony about the fate and transport of gasoline contaminants 
released from underground storage tanks allegedly contaminating a private residence. 

• Coordinated and implemented environmental due diligence in preparation for acquisition for poultry processing 
operations at 90+ facilities. 
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Provided expert testimony at an arbitration hearing on the validity of long-term remedial costs for a landfill 
(Superfund site) in southeastern Wisconsin. 

Developed remedial options for several manufactured gas plant sites; New York and Pennsylvania. 

Developed remedial options to expedite closure at a plating facility site contaminating groundwater with 
chromium. 

Evaluated applicability of past and future costs to validate insurance claims for remedial action at several 
landfill sites. 

Provided research and expert testimony at deposition for a named party at a Sup)erfund site identifying other 
PRPs from individual waste stream analyses. 

Directed ROD implemented remedy including a gas extraction system upgrade and point-of-entry water filter 
installations for private homes, municipal sanitary landfill; Hudson, Wisconsin. Included expert testimony at 
trail. 

Provided expert testimony at deposition for a machine parts manufacturer evaluating the identification of 
manufactured gas plant waste disposed on their property; Milwaukee, Wisconsin. 

Provided expert testimony at trial for a paper company providing altemative water supplies for private 
residences affected by groundwater contamination from an industrial landfill; Eau Claire, Wisconsin. 

Developed strategy for investigating and providing cleanup options for dry-cleaning sites; Stevens Point, 
Wisconsin. 

Provided Agency negotiation, consultant review and oversight of an investigation and remedial options analysis 
for an abandoned sanitary landfill; Rice Lake, Wisconsin. 

Directed remedial design and remedial action oversight including final cover and landfill gas control, for an 
abandoned municipal waste landfill; Wausau, Wisconsin. 

Directed remedial design activities, including final cover and landfill gas control, for an abandoned municipal 
waste landfill; Rhinelander, Wisconsin. 

Performed a groundwater assessment, negotiated Agency approval for a selected remedial option, and directed 
construction management of a leachate extraction system for a paper waste landfill; Eau Claire, Wisconsin. 

Directed preparation of design plans and specifications, and constmction management for remediation of 
200,000 cubic yards of mining wastes under the Wisconsin Environmental Repair Program; Mineral Point, 
Wisconsin. 

Directed work plan development, negotiated USEPA approval, and directed the investigation for an abandoned 
landfill (NPL site); Tomah, Wisconsin. 

Oversaw design and constmction of a landfill gas extraction system for an abandoned sanitary landfill; Tomah, 
Wisconsin. 

Directed investigation and remedial design activities for groundwater contamination from a former truck-trailer 
manufacturing operation; Edgerton, Wisconsin. 

Provided expert testimony at trial for food processing company siting a solid waste disposal facility. 

Provided expert testimony at deposition for a defendant for insurance claims at a foundry waste site 
(contaminated with lead); Milwaukee, Wisconsin. 

Prepared and implemented USEPA-approved RCRA facility investigation work plan for a hazardous waste 
incinerator (CWM Chemical Services); Chicago, Illinois. 

Directed preparation of Plan of Operation for a 3.5 million cubic yard sanitary landfill, including expert 
testimony before the Waste Facility Siting Board; Madison, Wisconsin. 
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Directed preparation of plans and specifications for landfill cover restoration, state Superfund site; Madison, 
Wisconsin. 

Directed a remedial investigation and feasibility study for groundwater remediation options for an abandoned 
landfill; Dane County, Wisconsin. 

Directed remedial investigation for a former wood treatment (creosote) facility; Reed City, Michigan. 

Negotiated language for a voluntary consent order and directed investigation for a landfill remedial 
investigation (PRP group); Madison, Wisconsin. 

Coordinated design and construction of a landfill gas extraction system; Madison, Wisconsin. 

Directed preparation of a Feasibility Study and hydrogeologic assessment for a 1.5 million cubic yard industrial 
landfill; Wisconsin. 

Coordinated investigations and developed remediation options for several abandoned city sanitary landfills; 
Madison, Wisconsin. 

Developed a Feasibility Study for a 4 million cubic yard sanitary landfill, and provided expert testimony at a 
contested-case hearing; Madison, Wisconsin. 

Supervised subsurface investigations and prepared recommendations for remediation of two chlorinated 
hydrocarbon spill sites; Wisconsin manufacturing facilities. 

Supervised subsurface investigations and prepared hydrogeologic reports for several closed municipal landfill 
sites; Madison, Wisconsin. 

Prepared RCRA facility investigation work plan for a large military defense contractor (Hamilton Standards); 
Windsor Locks, Connecticut. 

Supervised investigations and developed remedial designs for several tank release sites; Wisconsin and 
Michigan. 

Developed remediation options for PCB-contaminated soils at an aluminum manufacturing plant; Kentucky. 

Coordinated investigation and developed design for a large demolition waste landfill facility; Portage County, 
Wisconsin. 

Developed an environmental and economic assessment for a county siting a hazardous waste facilit>'; 
Minnesota. 

Prepared closure \erification report for hazardous waste handling facilities in Wisconsin (APV Crepaco) and 
Illinois (Chemical Waste Management). 

Prepared feasibility/plan of operation report for a PCB transformer salvage facility; Juneau, Wisconsin. 

Designed a vacuum extraction system for remediation of an underground gasoline spill at a service station; 
Madison, Wisconsin. 

Designed and supervised constmction of clay-lined earthen impoundments with dewatering facilities for 
foundry process sludge for a large industrial foundry facility; Defiance, Ohio. 

Devised geotechnical testing programs of various waste materials generated from paper manufacturing 
processes. 

Provided geotechnical analysis and recommendations for repair of a failure in a clay liner sidewall for a 
sanitary landfill; Minneapolis. 

Designed and implemented a modified multi-unit triaxial device to study the effects of leachate permeants on 
clay soils. 

Designed and provided constmction documentation, kiln dust disposal facility; Alpena, Michigan. 
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• Designed and provided constmction documentation, sanitary landfill; Minneapolis. 

• Designed and provided constmction documentation, foundry waste landfill; Milwaukee. 

• Performed hydrogeoiogical assessment of a solvent spill for an underground storage tank; South Bend, Indiana. 

• Determined stability and projected settlements of embankments for bridge foundation; Idaho. 

• Designed foundation and retaining stmcture recommendations for various commercial, industrial and 
transportation facilities; Idaho, Oregon and Washington. 

• Designed foundation systems for residential, commercial and industrial buildings constmcted on problem soils; 
San Francisco Bay area. 

• Developed recommendations for the repair of residential stmctures damaged by soil expansion and settlement; 
San Francisco Bay area. 

• Analyzed static and dynamic seacliff erosion and provided setback recommendations for a coastal 
development; Aptos, Califomia. 

PUBLICATIONS AND PRESENTATIONS 

Author, "Characterization and Remedial Action at a Former MGP Adjacent to a Former Wood Treatment 
Operation," Gas Technology Institute Site Remediation Technologies Conference, 2000. 

Co-author, "Isotopic Identification of the source of Methane in Subsurface Sediments of an Area Surrounded by 
Waste Disposal Facilities," in Applied Geochemistry, USGS, 1998. 

Co-author, "Groundwater Remediation at a DeInk Landfill," TAPPI Environmental Conference, 1994. 

Author, "Isotope Aging to Determine Methane Gas Sources, Geological Society of America, National Conference, 
1992. 

Author, "Current Status of Environmental Assessments," Govemment Institutes Seminar, Madison, 1992. 

Author, "RCRA Corrective Action - 1990," paper presented to the Miimesota State Bar Association, Minneapolis, 
1990. 

Author, "Investigation and Remediation of a Printing Solvent Release," paper presented at the short course 
Detection and Corrective Action for Leaking Underground Storage Tanks, Department of Engineering-Professional 
Development, University of Wisconsin, Madison, 1989. 

Co-author, "Case Studies in Constmctive Use of Foundry Wastes for Landfill Constmction," paper presented at the 
American Foundrymen's Society Casting Conference, 1987. 

Author, "Moisture and Saturation Effects on Hydraulic Conductivity Testing," paper presented at the ninth annual 
Madison Waste Conference, 1986. 

Co-author, "Use of Foundry Quenched Slag - Drainage Medium," presented at the 1986 Madison Waste 
Conference. 



Weldon S. Bosworth, Ph.D. 
Senior Scientist 

AREAS OF EXPERTISE 

• Contaminated Sediment 
Transport and Fate 

• Ecological Risk 
Assessments 

• Natural Resource 
Damage Assessment 

EDUCATION 

Ph.D. Concentration in 
Marine Ecology, 1976, 
Oregon State University 

Master of Science in 
Zoology, 1969, University of 
New Hampshire 

Bachelor of Arts in Zoology, 
1964, University of New 
Hampshire 

REGISTRATION 

Professional Biologist, 
British Columbia, # 1230 

' • I M / 

PROFESSIONAL HISTORY 

URS Corporation (formerly 
Dames & Moore), Senior 
Consultant, 1994-present. 

Balsam Environmental 
Consultants, President and 
Senior Consultant, 1986-
1994. 

Normandeau Associates, Inc., 
President, Executive Vice 
President, Vice President of 
Operations, and Project 

REPRESENTATIVE EXPERIENCE 

Dr. Bosworth is a Senior Scientist with URS. He has over 30 years 
of consulting experience in evaluating environmental impact and 
working with clients to develop strategies for site remediation. 
This work has included studies for the siting and operation of major 
facilities as well as fate and transport studies for a variety of 
contaminants in aquatic and marine environments. Dr. Bosworth 
also conducts ecological risk assessments and Natural Resource 
Damages Assessments and develops and negotiates site-specific 
environmental cleanup criteria for contaminated sites. He has been 
involved in a number of large projects dealing with the 
management or remediation of contaminated sediments or dredge 
materials. 

Dr. Bosworth has negotiated numerous scopes of work for 
environmental studies with state and federal regulatory agencies 
and has provided expert testimony on environmental impact at over 
a dozen regulatory hearings at state and federal levels as well as for 
cost recovery litigation. He has also made project presentations and 
moderated panels at various public meetings. 

Dr. Bosworth was a member of and past Chair ofthe Scientific 
Advisory Committee ofthe U.S. EPA's Hazardous Substances 
Research Center South/Southwest, a consortium of universities led 
by Louisiana State University which conducts exploratory research 
in issues dealing with contaminated sediments and dredge 
materials. 

Before joining URS, Dr. Bosworth was one ofthe founders of and 
President of Balsam Environmental Consultants, Inc., an 
environmental consulting company specializing in hazardous waste 
site investigations, environmental impact evaluations and wetlands 
restoration. 

PROJECT RESPONSIBILITIES 

• Principal Scientist and Ecological Risk Assessor to Xcel 
Energy for the Ashland/NSP Site in Ashland, WI. Sediment in 
area offshore from historical MGP plant is contaminated with 
elevated levels of PAHs. Responsibilities include supporting 
project team in evaluation of EPA contractor's ecological risk 
assessment and providing direction in issues dealing 
contaminated sediment fate and transport. Currently part of a 
multiple stakeholder team developing a Baseline Problem 
Formulation for future remedial investigation work. 
Participated in presentation to EPA National Contaminated 
Sediments Technical Advisory Group. 

• Principal Scientist and Risk Assessor to ConocoPhillips for 
sites in Weymouth, MA. Risk assessment being conducted 
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Weldon S. Bosworth, Ph.D. 
Senior Scientist 

Manager, 1972-1985. 

AFFILIATIONS 

Past Chair and Member, 
Scientific Advisory 
Committee ofthe Hazardous 
Substance Research 
Center/South and Southwest, 
1992-2002. 

Member, Society of 
Environmental Toxicology 
and Chemistry 
1998-Present. 

Member, Marine Studies 
Curriculum Advisory 
Committee, Southem Maine 
Vocational Technical 
Institute, 1979-1980. 

Invited member to NOAA 
North and Mid-Atlantic 
Region Conference on 
Marine Pollution Studies, 
1980. 

Executive Board Member, 
New England Estuarine 
Research Society, 1976-1980. 

Participated in OCEANLAB 
(undersea laboratory) 
workshop sponsored by New 
England Marine Advisory 
Service, 1976. 

under Massachusetts Contingency Plan. As part of evaluation 
of sediment quality in Weymouth Neck Region, conducted 
PAH forensic analysis. Results indicated predominantly low 
temperature pyrogenic sources of PAHs in the nearshore 
sediments. 

Principal Scientist and Project Manager to Union Carbide for 
site in Ponce, Puerto Rico. Work involved developing work 
plan for sampling PAH-impacted sediments in former 
discharge. A management-level ecological risk assessment was 
also conducted to develop altemative action levels for cleanup 
of PAHs in order to guide remedial decisions. 

Principal Scientist to AVX Corporation for an independent 
evaluation of a U.S. EPA feasibility study at New Bedford 
Harbor Superfund Site. Included assessments of environmental 
and transport issues related to Natural Resource Damages 
issues and site remediation. Developed recommendations to 
address potential adverse impacts of PCB and heavy metals 
contamination in the estuarine sediments of the harbor. 
Provided management of, and collaborated with a team of 
nationally recognized PCB experts who evaluated PCB fate and 
transport, sediment quality criteria, toxicology, ecological risk, 
epidemiology, etc. As an altemative to dredging of over one 
hundred acres of estuary a Remedial Action Plan was 
developed that involved altemative cleanup levels and in-situ 
sub-aqueous capping of approximately 50 acres of 
contaminated sediment in shallow Upper Estuary of New 
Bedford Harbor. In addition a mitigation plan for restoration of 
13-acre salt marsh potentially affected by site remediation was 
developed. Evaluated apportionment of damages and 
remediation costs of various PRPs and third parties. 

Principal Scientist and Project Coordinator for Operable Unit 2 
of Sullivan's Ledge Superfiind Site in New Bedford, 
Massachusetts. Addressed Natural Resource Damages and 
Ecological Risk Assessment issues for Middle Marsh. 
Evaluated potential effects of PCB in wetland site. Provided 
litigation support for and participated in negotiations with other 
parties on allocation and cost issues. This includes presenting 
an altemative limited action strategy for leaving PCBs in place 
rather than destroying valuable wetland area. Negotiated 
Statement of Work, managed Pre-Design and remedial design 
studies. 

Senior Consultant and Project Manager to Union Carbide (now 
Dow Chemical) for site in Belleville, Ontario. Evaluated 
altematives for site remediation and conducted a Level I 
Ecological Risk Assessment of potential impacts of PCB and 
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other constituents in a Lake Ontario wetland. Evaluated 
comparative impacts of excavation versus monitored natural 
recovery of PCB wetlands. This Risk Assessment was 
conducted following Ontario Provincial guidelines. A natural 
attenuation strategy for the wetlands was approved by the 
Ontario Ministry ofthe Environment. 

Senior Consultant for an ecological risk assessment for 
evaluating potential effects of PCB in wetlands and Mysdc 
River, Medford, MA. Involves evaluating potential for natural 
attenuation through burial and biodegradation. Risk 
assessments being conducted under the Massachusetts 
Contingency Plan protocol. 

Senior Consultant for an ecological risk assessment for 
evaluating potential effects of PCB and pesticides in wetlands 
and ponds of Alcan Rolled Products Company in Oswego, New 
York. Involves evaluating potential for natural attenuation 
through burial and biodegradation. PCB congener vertical 
distribudon and toxicity equivalency is being addressed. 

Co-Principal Investigator with Drs. Louis J. Thibodeaux and 
Danny Reible, Louisiana State University, for technology 
transfer of methodologies for in situ capping of contaminated 
bed sediments. A workshop was conducted that brought 
together selected members ofthe research, regulatory and 
consulting engineering communities on a national level. The 
purpose of this workshop was to develop a common perspective 
ofthe state ofthe practice, identify and discuss technical issues 
that need solution and develop an action plan to address these 
issues. The results of this workshop was published and 
incorporated into an Intemet site. 

Principal Scientist to Tyco Suppression Systems-Ansul, 
Marinette, WI for site adjacent to Menominee River. Prepared 
baseline ecological risk assessment for evaluadon of effects of 
arsenic in sediments of Menominee River to invertebrate, fish 
and wildlife receptors. Identified different species of inorganic 
and methylated arsenic species to differentiate their respective 
effects. Work has included sediment characterization, sediment 
bioassays and comprehensive benthic community 
characterization. 

\\̂ ^^ 

Principal Scientist and Project Manager for a Baseline 
Ecological Risk Assessment for Hercules Chemical in Parlin. 
NJ. The objective of this study was to develop risk-based 
cleanup criteria for DDT in Brook 3 where DDT manufacturing 
by-products had historically been discharged. The assessment 
has involved evaluation of site-specific exposure pathways to 
receptors found in the area and estimating levels of DDT in 
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sediment and surface water that would be protective of these 
receptors. Further work is presently being conducted to 
characterize nature and extent as well as potential risk from 
DDT in sediments in the South River into which Brook 3 
discharges. A baseline ecological risk assessment currently is 
being conducted. Supporting work has included sediment 
characterization and benthic and fish community 
characterization. 

Principal Scientist to ConocoPhilips, Inc. for conducting an 
evaluation potential impact to intertidal and subtidal sediments 
near Weymouth Neck Massachusetts from contaminants 
associated with former fertilizer operation. Potential 
contaminants included arsenic, copper, zinc, and PAHs. 

Senior Consultant to CITGO Petroleum Corporation for a site 
in Sulfiir, LA along the Calcasieu River Estuary. 
Independently evaluated the fate and transport of sediment-
associated chemicals in Calcasieu Estuary. Critically reviewed 
preliminary Natural Resource Injury Evaluation prepared by 
NOAA. Monitoring and providing critical review of Calcasieu 
Estuary RI/FS investigations for CITGO. 

Principal Scientist for critique of a Natural Resources Damages 
Assessment of the Southem Califomia Bight. Provided 
litigadon support and expert opinion on issues related to fate, 
transport and ecological effects of DDT and PCB associated 
with the sediment bed on the Palos Verdes Shelf 

Principal Scientist and Project Manager to Nexen (formerly 
Canadian Occidental Petroleum Ltd.) for site in Squamish, BC. 
Completed human health and ecological risk assessment for 
assessing the potential effects of chlor-alkali and chlorate plant 
operations on Howe Sound and surrounding upland areas. Risk 
assessment evaluated the potenfial effects from several 
chemicals, including, mercury and chromium. Provided 
guidance to Nexen for management of contaminated sediments 
and ground water. Conducted sediment toxicity bioassays and 
benthic community characterization. Provided expert testimony 
before BC Environmental Appeals Board on aspects ofthe 
project. 

Principal Scientist and Senior Peer Reviewer to BCMWLAP 
contract managed by Golder Associates for screening 
ecological risk assessment evaluating the potential impacts 
from Britannia Mine on Howe Sound intertidal and subtidal 
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ecosystems. 

Principal Scientist to Domtar, Inc. for evaluation of sediment 
contamination at Vancouver Shipyard. Work consisted of 
critical review of historical reports and development of an 
expert opinion. 

Principal Scientist and Project Manager to Dow Chemical 
Canada, Inc. for site in Samia, Ontario. Worked with Dow to 
help develop strategy for addressing impacted sediments in St. 
Clair River along Dow waterfront. Developed work plan for 
sampling sediments to acquire data to support an evaluation of 
remedial altematives for former Dow Outfall Area. Pilot 
dredging project for a portion of the St. Clair using TMT® 
dredge has been implemented and Phase I operational dredging 
is now being conducted. Currently working with Ontario MOE 
and Environment Canada on behalf of Dow to develop risk 
assessment guidance for the management of contaminated 
sediments in other areas ofthe St. Clair River. 

Project Manager for evaluating the environmental impact of 
various project altematives for a 6-acre Portsmouth, New 
Hampshire port facility expansion on marine and wetland 
communities in the Piscataqua River. Project lead for 
development of mitigation plans, significant regulatory 
negotiations, and successfiil permitting effort including U.S. 
Army Corps of Engineers Section 10 and 404 permits for 
dredging and ocean disposal. Coastal Zone Management 
Consistency, and Section 401 Water Quality Certification. 
Marine terminal was successfully permitted and constmction 
was initiated in 1996. 

Project Manager for a Lake Ontario shoreline protection study 
for the U.S. Army Corps of Engineers 

Officer-in-Charge for several projects at various New England 
harbors to provide information on the environmental impacts of 
dredging and spoil disposal for the LLS. Army Corps of 
Engineers. 

Senior Consultant and Risk Assessor for the GE Medford, MA 
site. Responsibilifies have included preparation of a Stage I 
Ecological Risk Screening (under the Massachusetts 
Contingency Plan) addressing PCBs in the sediments of an 
aquatic area contiguous to the Mystic River. 

Principal Scientist providing litigation support and expert 
testimony for Natural Resources Damages claims for 
confidential client in Commencement Bay. 
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Senior Consultant and Risk Assessor to General Electric for 
investigations at GE Schenectady Plant. Responsibilities have 
included development of a proposal for a habitat enhancement 
and natural attenuation plan in lieu of RCRA cap for 200 acre 
landfill on site. This work has also included the preparation of 
a screening ecological risk assessment. 

Senior consultant to Bethlehem Steel Corporation, 
Lackawanna, NY. Developed a Tier 2 ecological risk 
assessment of fonner coke and steel manufacturing operations 
site located on Lake Erie. Considered potential impacts on both 
terrestrial and aquatic receptors from various constituents of 
potential concem, including PAHs, resuUing from those 
operations. 

Project Manager for Limited Ecological Risk Assessment for 
McKin site in Gary, Maine. This project evaluated the 
potential risk of trichloroethylene and 1,1,1-trichloroethane in 
ground water to aquatic receptors in a nearby stream. An 
instream benthic macroinvertebrate evaluation was also 
conducted following Maine Department of Environmental 
Protection protocols. 

Project Manager for a large, multi-year, multidiscipline 
baseline environmental study in coastal waters of New 
Hampshire for Seabrook Station, a nuclear generafing station. 
Included design, development and evaluation of a sampling 
program for all biological communities, and collaboration on 
design of physical oceanographic studies. Supervised 
installation and maintenance of over 40 in-situ instmments in 
nearshore ocean environment, negotiated with state and federal 
regulatory agencies, and provided expert testimony on 
environmental impact at over a dozen regulatory hearings. 

Project Manager for a Method 2 Modification to Massachusetts 
Contingency Plan Standards. This project involved the use of a 
ground water transport model to predict concentrations of 
cyanide in ground water and extrapolate potential effects to 
downstream surface water receptors. 

Project Manager for a wetlands fiinctional evaluation used as 
part of a Stage 1, Method 3 Environmental Assessment 
conducted in accordance with the Massachusetts Contingency 
Plan. 

Principal-in-Charge for an ecological risk assessment under 
CERCLA for a municipal landfill in Vermont. Identified 
ecological receptors that may be exposed to chemicals 
associated with landfill seeps, quantified levels of exposure and 
developed information on toxic effects of chemicals to 
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characterize risks to the ecosystem. 

• Officer-in-Charge for studies of water quality, benthos, and 
aquatic and terrestrial habitats for FERC Exhibit E for proposed 
"Big A" hydroelectric facility. Included developing scope of 
work, reviewing and approving study plans and technical 
reports, and using Habitat Evaluation Procedures (HEP) for 
developing mifigation plans. 

• Officer-in-Charge of physical and biological studies of OCS 
test site prior to leasing of offshore areas for explorator>' 
drilling, George's Bank, Baltimore Canyon, Georgia 
Embayment. 

• Officer-in-Charge of development of a candidate environmental 
impact study for a proposed dredging program at the 
Portsmouth Naval Shipyard in Kittery, Maine. Involved 
assessing dredging impacts as well as evaluating and selecting 
both offshore and upland spoil disposal sites. 

PUBLICATIONS AND PRESENTATIONS 

• Bosworth, W.S. and Tumer, R.R. 2001 The Fate and Transport of 
Mercury in a Canadian Fjord. Presented at SET AC 2001. 

• Tumer, R.R. and Bosworth, W.S. 2001. Identification and Evaluation 
of Potential Groundwater Transport Pathways from Former Chlor-
alkali Plant into a Fjord System.. Presented at SET AC 2001. 

• Bosworth, W. S. and S. A. Sundstrom. 1995. How Much Do We 
Need to Dredge?: Strategies for Decision Making When Dredging 
Contaminated Sediments. Presented at the Fourteenth World 
Dredging Congress. November 1995. ,\msterdam. The Netherlands. 

• Short, F. T., R. Davis, D. M. Burdick, D. McHugh and W. S. 
Bosworth 1995. Restoration and Creation of Eelgrass, Salt Marsh and 
Mudflat Habitat in the Piscataqua River, New Hampshire. Presented 
at the autumn 1995 meeting ofthe Estuarine Research Federation 
Conference. 

• Bosworth, W. S. and L. J. Thibodeaux. 1990. Bioturbafion: A 
Facilitator of Contaminant Transport in Bed Sediment. 
Environmental Progress. 9(4):210-217. 

• Thibodeaux, L. J., D. D. Reible, W. S. Bosworth, L. C. Sarapas. 1990. 
A Theoretical Evaluation of the Effectiveness of Capping PCB-
Contaminated New Bedford Harbor Bed Sediment. Louisiana State 
University Research Center Report. 180 pp. 

• Bosworth, W. S. and L. J. Thibodeaux, 1989. Bioturbation: A 
Facilitator of Contaminant Transport in Bed Sediment. Presented to 
American Society of Chemical Engineers, Session No. 120. Annual 
Meeting. 

• Grabe, S. A., J. W. Shipman, and W. S. Bosworth, 1983. New 
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Hampshire Lobster Larvae Studies. IN: Michael J. Fogarty (Ed), 
Distribution and Relative Abundance of American Lobster, Homams 
americanus. larvae: New England Investigations during 1974-1979. 
p.63-64. NOAA Tech Rep. NMFS SSRF-775. 

• Bosworth, W. S., J. Germano, D. J. Hartzband, A. J. McCusker and 
D. C. Rhoads, 1980. Use of Benthic Sediment Profile Photography in 
Dredging Impact Analysis and Monitoring. FN: Proceedings ofthe 
Ninth Worid Dredging Conference (WODCON IX), 29-31 October 
1980, Vancouver, B.C., Canada. 

• Mattice, J. S. and W. S. Bosworth, 1979. A Modified Venturi Suction 
Sampler for Collecting Corbicula. Progressive Fish Culmrist. 
41(3):121-123. 

• Bosworth, W. S., 1976. The Bioloev ofthe Genus Eohaustorius 
(Amphipoda: Haustoridae) on the Oregon Coast. Ph.D. Dissertation. 
Oregon State University. 200 pp. 

• Bosworth, W. S., 1973. Three New Species of Eohaustorius 
(Amphipoda: Gammaridea) from the Oregon Coast. Cmstaceana. 
25(7):253-260. 

Authored and/or contributed to hundreds of technical reports on various 
aspects of marine and aquatic communities. 
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Paul J. Sklar, PG. 
Senior Geologist 

AREAS OF EXPERTISE 

• Desigri/'Implementat 
ion of 
Environmental 
Sampling Programs 

• Interpretation of 
Geochemical and 
Hydrogeologic Data 

• Evaluation and 
Implementation of 
Remedial Options at 
Sites with Soil, 
Sediment and/or 
Groundwater 
Contamination 

EDUCATION 

Jersey City State College, 
B./.. Geoscience, 1980 

Un versity of Iowa, M.S. 
Geology, 1982 

CONTINUING EDUCATION 

Gn duate Level 
Hydrogeology Courses 

Geologic 
Chiiracterization in 
Gkciated Areas Short 
Course 

Natural Attenuation for 
Remediation of 
Contaminated Sites 
Short Course 

Fractured Glacial Till 
Wc rkshop 

REPRESENTATIVE EXPERIENCE 

Mr. Sklar has 17 years of experience in environmental site 
investigation and remediation projects, particularly as they 
relate to groundwater and soil/sediment contamination. His 
work experience includes project management, interaction with 
regulators, design of environmental sampling programs, 
interpreting geochemical and hydrogeoiogical data, supervising 
drilling operations, evaluating remedial altematives, writing 
technical reports, and preparing health and safety plans. 

RELAVENT PROJECT EXPERIENCE - PROJECT MANAGEMENT 

• Project manager for municipal water supply well 
contaminant source investigation. Reviewed regulatory 
databases, land usage, and well capture zone data to 
identify potential source areas and to locate monitoring 
wells. Prepared work plans, specifications and variance 
request for drilling and installation of multilevel well 
network that combined intermediate and deep wells in 
single borehole. Utilized discrete interval groundwater 
sampling and borehole digital video logging to refine well 
screen placement. Identified potential source area and 
management/technical options. 

• Project manager/hydrogeologist for remedial investigation, 
altematives evaluation and remedial action implementation 
at chlorinated solvent site. Evaluated groundwater quality 
and identified VOC degradation mechanisms. Developed 
and prepared documents and specifications for site 
remediation strategy that consisted of source area "hot 
spot" removal, utilization of site-specific soil cleanup 
standards, natural attenuation monitoring, and restricted site 
closure with institutional controls. 

• Project manager for phased closure of five large fuel oil 
USTs (18,000 to 50,000-gallon capacity) and installafion of 
replacement AST system. Obtained variance for in-place 
closure of one UST. 

PROJECT EXPERIENCE- SUBSURFACE INVESTIGATION 

• Technical manager/hydrogeologist for remedial 
investigation at medical instrument manufacturing facility 
with chlorinated solvent and petroleum hydrocarbon 
impacts. Developed rapid site characterization work scope 
to delineate extent of groundwater plume that utilized 
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PaDlJ.Sklar.Pe. 
Senior Geologist 

CERTIFICATIONS 

Cetified Hazardous 
Materials Manager No. 
52 0 

40-Hour Hazardous 
Waste Site Worker 
Tr£ ining 

8-Hour Hazardous 
Waste Site Supervision 
Training 

RE(3ISTRATI0NS 

Professional Geologist 
- V- îsconsin, No. 8.3 

Professional Geologist -
Indiana, No. 1373 

PROFESSIONAL 
HISTORY 

URS Corporation, 
20C3-Present 

Earth Tech, Inc., 1995-
20C3 

Woodward-Clyde 
Consultants, 1988-
1995 

Ecc logy & 
En^•ironment, Inc., 
1987-1988 

Geophysical Services, 
Inc, 1984-1986 

Iô ^ a Geological 
Survey, 1982-1983 

Soith Dakota 
Geological Survey, 
1981 

multi-level sampling and a field laboratory. Reviewed 
historical information to target potential source areas for 
investigafion. 

• Project geologist for subsurface investigations at planned 
ANR Pipeline river crossing locations in Wisconsin and 
Michigan. Supported horizontal directional drilling 
program by directing geotechnical drilling acfivifies, 
preparing summaries of regional and local geology, and 
subsurface conditions at river crossings. 

• Project hydrogeologist for remedial investigation and 
altematives evaluation of historical 600,000-gallon pipeline 
release at Air National Guard base. Prepared work plans 
for soil, groundwater, surface water and sediment analysis. 
Characterized two groundwater plumes and evaluated risk 
to off-site groundwater users. Successfully obtained site 
closure by demonstrating that off-site groundwater users 
were not at risk due to natural attenuation of gasoline 
constituents. 

• Developed groundwater monitoring program to investigate 
release of plating solution containing hexavalent and 
trivalent chromium. Demonstrated that the hexavalent 
chromium was being reduced to trivalent species through 
formation of insoluble precipitates. 

PROJECT EXPERIENCE - WATER RESOURCES 

• Prepared project control documents including field 
sampling plans and SOPs for Sheboygan River and Harbor 
Superfund Site river charmel and floodplain sediment 
characterization. Directed sampling of floodplain soil for 
evaluation of PCBs in support of remedial plarming. 

• Supported water resources staff in evaluafion of flood 
management altematives. Reviewed regulatory agency files 
and environmental reports, designed drilling and sampling 
plans and prepared report identifying environmental issues 
that could impact construction of flood management 
infrastructure. 

• Developed sampling protocol for Des Plaines River 
sediment as part of a remedial investigation of a historical 
disposal site adjacent to the river. Evaluated site and basin-
wide sediment data and prepared project reports. Client 
obtained no fiarther action determination for sediment 
issues fi-om regulatory agency. 
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Paul i Sklar. PG. 
Senior Geologist 

• Developed field sampling plan and methodology for pond 
sediment sampling in support of dredging project. Proposal 
to utilize depth-composite samples approved by regulatory 
agency resulting in reduced analytical costs. 

• Measured thickness and prepared cross-sections of 
sediment thickness throughout Fields Brook Superfund Site 
in support of remedial altematives evaluation. 

• Developed field sampling plan and methodology for 
sediment sampling to evaluate impacts from skeet shooting 
activities. Supervised sample collection and evaluated 
analytical data. 

• Technical manager for evaluation of sediment adjacent to 
gasoline pipeline beneath a lake. Prepared geotechnical 
drilling plan, negotiated with land owners to secure access 
to the lake, coordinated mobilization of barge-mounted 
drilling equipment, logged and characterized lake 
sediments and prepared cross-sections, sediment thickness 
maps and project report. 

PROJECT EXPERIENCE-WASTE MANAGEMENT 

• Prepared work plans for investigation of soil and 
groundwater quality and excavation of source areas at 
former printing facility. Evaluated facility material and 
waste storage practices and successfully demonstrated that 
site soil should not be regulated as listed haizardous waste. 

• Prepared RCRA closure plan for container storage area at 
manufacturing facility. Obtained regulatory agency 
approval for on-site use of low-temperature thermal 
treatment unit for remediation of hazardous waste soil. 

'̂ m*' 

PROJECT EXPERIENCE - POWER PLANTS 

• Evaluated hydrologic budget of a coal pile, subsurface 
hydrogeologic conditions and storage practices at a power 
plant facility to determine if coal storage is adversely 
affecting groundwater quality. 

Prepared work plan for site assessment of former power 
plant site. Supervised investigation of former coal ash 
lagoons and fiael oil storage areas. Collected sediment 
samples from ash lagoons and identified specific suite of 
polynuclear hydrocarbons in lagoons that differed from 
those in adjacent harbor area. Evaluated discharge of 
sulfate and boron into Lake Michigan via groundwater. 
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APPENDIX C 

PROPOSED SCHEDULE 



APPENDIX D 

LIST OF ACRONYMS/ABBREVIATIONS 
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Soil Cleanup Standards 
Standards for Selecting Remedial 

AC Area of Concem 
ADD Average Daily Dose 
ANCOVA Analysis of Covariance 
AVSiSEM Acid Volatile Sulfildes 
AOC Administrative Order on Consent 
ARAR Applicable or Relevant and Appropriate Requirement 
ASTM American Society of Tesfing Materials 
ATSDR Agency of Toxic Substance and Disease Registry 
A\\'QC Ambient Water Quality Criteria 
BEllA Baseline Ecological Risk Assessment 
BETX Benzene, Ethylbenzene, Toluene, and Xylene 
bgs below ground surface 
BTU British Thermal Unit 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
ch. NR 140 Wisconsin Admim. Code Chapter NR 140 - Groundwater Quality 
ch. NR 720 Wisconsin Admim. Code Chapter NR 720 
ch. NR 722 Wisconsin Admim. Code Chapter NR 722 

Actions 
CFR Code of Federal Regulations 
COC Chain of Custody 
COl'C Compounds of Potential Concem 
CSTAG Contaminated Sediment Technical Advisory Group 
CTE Central Tendency Exposure 
CV Critical Value 
DCi^ Decision Consequence Analysis 
D&M Dames & Moore Inc. 
DCOM Wisconsin Department of Commerce 
DHFS Department of Health and Family Services - State of Wisconsin 
DMP Data Mamagement Plan 
DNiVPL Dense Non-aqueoios Phase Liquid 
DW Dry Weight 
DQO Data (Quality Objective 
EP/. Environmental Protection Agency (USEPA) 
EPC Exposure Point Concentration 
ERĵ i. Ecological Risk Assessment 
ER/wGS Risk Assessment Guide for Superfiand Sites 
ERM " Effects Range - Median 
ES Enforcement Standau-d per Wisconsin Administrative Code ch. NR 140 
ESA Environmental Site Assessment 
eV Electron-volt 
FS Feasibility Study for Remedial Action Options 
GIS Geographic Information System 
GLI Great Lakes Initiative 
GTI Gas Technology Institute (f n.a. IGT) 
HA-28 Hyallela azteca 28 day Toxicity Test 
HASP Health and Safety Plan 
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HEAST Health Effects Assessment Summary Tables 
HK RA Human Health Risk Assessment 
HC' Hazjird Quotient 
IGT Institute of Gas Technology (n.k.a, GTI) 
IRIS Integrated Risk Information System 
LOAEL Lowest Observed Adverse Effects Level 
LOEC Lowest Observed Effects Concentration 
LSDP Laike Superior District Power 
LN APL Light Non -aqueous Phase Liquid 
mglcg miUigram/kilogram 
mg'L milligram/liter 
MC L Maximum Contaminant Level 
ME'D Minimum Detectable Difference 
ME'L Maximum Detection Limit 
MC P Manufactiared Gas Plant 
MSA Mid-States Associates, Inc. 
MSL Mean Sea Level 
MVUE Minimal Variance Unbiased Estimate 
NAPL Non Aqueous Phase Liquid 
NC ' National Oil and Hazardous Substance Pollution Contingency Plan 
NET Northem Environmental Technologies, Inc. 
NLS Northem Lake Service, Inc. 
NOAA National Oceanic and Atmospheric Administration 
NO-\EL No Observed Adverse Effects Level 
NO.iC No Observed Effects Concentrations 
NPL National Priorities List 
NRDA Natural Resource Damage Assessment 
NSF. No Standard Established 
NSP Northem States Power Company 
0&]vl Operation and Maintenance 
OMM Operations Maintenance and Monitoring 
ORT«JL Oak Ridge National Lab 
OSN^ER Office of Solid Waste and Emergency Response 
PAH Polycyclic Aromatic Hydrocarbons 
PAL Preventive Action Limit per Wisconsin Administrative Code ch. NR 140 
PE Professional Engineer 
PEL Probable Effects Level 
PG Professional Geologist 
PID Photo-ionization Detector 
PMP Project Management Plan 
ppb parts per billion 
PPE Personal Protective Equipment 
ppm parts per million 
PQL Practical Quantitation Limit 
PRC Preliminary Remediation Goal 
PRP Potential Responsible Party 
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PVOCs Petroleum Volatile Organic Compounds 
Q/.PP Quality Assurance Project Plan 
R/ GS Risk Assessment Guide for Superfund Sites 
RA OR Remedial Action Options Report 
RBSC Risk Based Screening Concentrations 
RCL ch NR 720 Residual Contaminant Level 
Rf(^ Reference Concentrations 
Rfl) Reference Dose 
RI Remedial Investigation 
RL Reporting Limits 
RVIE Reasonable Maximum Exposure 
ROC Receptors of Concem 
ROD Record of Decision 
SEH Short Elliott Hendrickson hic. 
SO EI Sigurd Olsen Environmental Institute 
SOW Scope of Work 
SSL Soil Screening Level 
STL Severn Trent Laboratories, Inc. 
SVE Soil Vapor Extraction 
SVOC Semi-volatile Organic Compoiands 
SQL Sample Quantitation Limit 
TIC Tentatively Identified Compounds 
TCLP Toxicity Characteristic Leaching Procedure 
TLR Technical Lett;er Report 
TOC Total Organic Carbon 
TOSC Technical Outreach Service for Communities 
TP/Ji Total Polycyclic Aromatic Hydrocarbons 
TR '̂̂  Toxicological Reference Values 
TSCA Toxic Substances Control Act 
TSS Total Suspended Solids 
UCL Upper Control Limit 
jag/lg microgram/kilogram 
|ig/L microgram/liter 
URS URS Corporation 
USE PA United States Environmental Protection Agency 
USCfS United States Geological Survey 
UV ultraviolet 
V0(^ Volatile Organic Compound 
WAC Wisconsin Administrate Code 
WC;^ Wisconsin Central Limited 
WDNR Wisconsin Department of Natural Resources 
WPDES Wisconsin Pollution Discharge Elimination System 
WW TP Waste Water Treatment Plant 




